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School-Maſter and Scholar's 
MUTUAL ASSISTANT; 


OR; 


Compendious Syſtem 


PRACTICAL ARITHMETIC, 
Made perfectly Eaſy. 


CONTAINING 


All the uſeful Rules in Wu our NuUmMmBERS and 
FRACTION 8, both Vulgar and Decimal. | 
TOGETHER WITH 7 
The BATKACTION of the SQUARE and CuBt Roors. 
AN P | 
Minoviirion of £n ror: cn0 5. Wok x of all Kinds 
and of SQUARE and RounD TIMBER. 


AL s o, 


A SKETCH of SURVEYING. 


Several of the Gudltions' are left blank, on Purpoſe to be varied at 
Pleaſure, which will be found of e Service to Teachers, 
43 well as aſſiduous Pupils. _ 


The Whole being laid down in the moſt plain and intelligible 
Manner, in order to render the Science as little difficult as 

may be, and as eaſy to be attained as poſlible by the Youth of 
either Sex. 


By WILLIAM B ANS ON, 
| WRITING-MASTER and ACCOUNTANT. 
Loxnoxw : Printed for C. Hitch and L. Hawes, and J. Richard» 


ſon, in Pater-Noſter- Row, and W. Briſtow in St Paul's Churclt- 
Yard; and T, Slack in Newcallle. 1760, | 
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ADVERTISEMENT. 


OUT H Boarded on reaſonable T erms, and taupht 
WRITING, ARITHMETIC, and MERCHANTS 
ACCOUNTS, by the AUTHOR. 


Of whom may be had, juſt Publiſhed, 


A New COPY-BOOK, printed on Fine PosT. Con- 
taining great Variety of RECEIPTS, PROMISSORY NOTES, 
BILLS of EXCHANGE, Inland and Foreign, —Alſo LETTERS, 
of CREDIT, which are all ſet, by Way of Precedent, at the Top 
of each Page. — Together with a Set of BLACK LINES, to be 
Jaid under cach Leaf, to write by, 


Deſigned for the Improvement of ArraxNTIcES, CLERKs, 
SHOP-KEEPERS, &c. as well as for YouxG LaD1Es, who write 
but an indifferent Hand; and whoſe Confinement to Rabat will 
not admit of their attending a proper Perſon for Inſtruction, 


Engraved by E. THOROWGOOD, LoxDox. 


Sold. by W. baus ren, i in st paul's ccd car 13 
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MATTHEW RIDLEY, Eſq; Mayor, 


The Wors u LPFUL. 
EDWARD ; COLLINGWOOD, Eſq; Recorder, 
The A l. 5 t R n N, n A TSF Eg 
And ComMmoN-CouNCIL 
of this CORPORATIO N, 
'This Call TR EA *I SE of Ik Lt i ME TIC, 
In Teſlimony of his Gratitude, 


Is, with all due DEFERENCE and Ruicann, 


JA. A a . 


— 


_— — 


Inno 
And very humble Servant, 


WILLIAM BAN SON. 
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HE many Advantages ariſing from a competent Murg auledge of 

Practical Arithmetic, are ſo very apparent to every Day's 

. that to enumerate even but a ſew of them would 
be deem'd an unnecefary Undertaking, 


Tho the Title Page may of itſelf ſeem a ſufficient Fxplanaticn. 
Gille Author's Deſign in this Work to the good-natured and inpar- 


tial, Tet as ſeveral Olfectiout, probably ſume juſt ones, may be 


made to it, he thinks he has a Right ts ſay as much in his own e- 


half, by Way of Intradudtion, as may ſerve to parry a Blew from an 


ill. natured, captious or concel ted Critic. 


A Bott of this Sort was publiſhed between fifty ana ſixty Years 


az by my Grandfather, entirely fer the Uſe of his own numerous 


School; and as ſeveral Books of much the lite Nature, and nearly 


un ler the ſame Title, have appeared late Years by other Sora ae, 
"tis evident it has been approved of, and found 
And thy fame of them may have enlarged his Plan. a le 
as 1 apprehend I have a juſt Right ts the original Deſigu, 1 hope na 
unprefudiced Perſon will think it unfair or unreaſonable in me to lay 
Claim to my Privilege, and 10 avail myſelf of any liitle reset 
that have been made upon it. 


The Reader will perceive that 2 trincipal DG 11 in this 
Publication was ts be more at Leiſure in School. Time to aſe Buen 


Nliins, and te aſiſt my young Pupils in any Difficulties that may à- 


riſe: And this gord End, the little Treatiſe before you, will, 
Jam confident, anſwer to me, and ts all who mate uſe of it 3 as 


——— — — — 4 
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De P R E F A C E. 


à Teacher generally has more Trouble in making a proper Que- 
ſtion under meſt of the Rules (the four firſt excepted) than in exa- 
mining two or three. In order to eect this valuable Purpoſe, the 
Dveſtions are all, (the firſt under each Rule excepted) left blank, 
to be varied and filPd up at Pleaſure, by which Means no one Scho— 
lar can learn his Leſſon from another, a Practice tees common and 
prejudicial. Care has been laben to lay down the Run ES in as plain 
and intelligible Terms as poſſible; and they are zugſily new modelled, 
and very ſew or none of the ſhort contracting Ways of Working are 
introduced, but ſuch as are quite clear, plain and intelligible ; ſuch 
Methods being enly to be made Uſe of with Certainly by thife who 
are complete Maſters of Figures; beſides they are pencrally more 
difficult to be underſiood by young Scholars than the common 


Rules; and when a Perſon finds himſelf Maſter of Numbers, he 


wi / l eaſily contrive how to perform his Work in the ſhorteſt Method. 
The Kulz of Practice may indeed be ofien as readily performed by 
Multiplication (fee p. 20) as by Diviſion, provided the given 
Number docs nit exceed 100,-—but in that Caſe the Memory 
dull be put more Streſs than in the common Way by Diviſizn. 

| The Inſtrudlions ſhew how the Pueſtion wyrought under each Rule 
is performed, Step by Step, in the moſt eaſy and familiar Way, ſo that 
any Youth of but a tolerate Capacity may as readily inſiruct himſelf 
in all the Principles of Arithmetic ty this Bock as any other; nay, 
with more Enſe , as nothing wall be ſound Kauen init, and lis 

hoped, nothing material wanting, 


It will alfa be of great Service t9 Maſters of . or oth, ers, 
who chuſe to inſtruct their own Children, Servants, &c, as they 
ill have little more to do than to fill up the Queſtions, exbich may 
be done without much Conſideration, with almoſt any Figures or Mun: 
bers they firſt think of. 

T Addition of Weights and Meaſures is placed immediately 
after Addition of Money, it would be as well te defer putting Be- 


Sinners upon them until they have learn d Divifion, 1 the Pucſtions. 


then 


| 
| 


The PREFACE: 


then may be more readily wrought, by adding up the whole of each 
Denomination, and dividing the Total by ſuch Number as makes 
one of the next greater; the Remaiider er Difſerence is to be 
ſet down, and the Quotient, which is ſo many of the next Denomi- 
nation, is to be carried forward, 


The Learner having wrought his Queſtion upon a Slale, or WWaſle 


Paper, may then copy the Work fair over into his Bock under the 
fame; and a little Experience will prove le every one who u- 


fes this Book, how much it will contribute ts the Scho/ar's Advances 
ment, not only in creating an Emulation among them, but in cheat- 
ing them as i! avere into a thorough Knowledge of the different Rules, 


Beſides, it will have this additional Adyaniage, each Scholar will be 


able te preſerve his own Performances much better than if tranſeri- 
bed in the old Way into a looſe Copy-Bock ; and in Caſe he thould 
have Occaſion to reſreſh his Memery in any Thing he may have, for 
Want of Practice or Inattention, almoſt forget, from a Review. of 


his ewn IVork, he witl not only more readily come into a Anouledge 


of it again than any her Way, but will alſo find a ſecret Pleaſure 


in lecking over the ſame, which, thiugh cf many Years landing, 
may alſo bring into his Mind many other pleaſing Incidents and 
Tranſactions. | 


Since E: xperience has ſufficiently proved that the Plan is pradti- 
cable as well as uſeful, if the Alterations and Additions now made 
to it meet with the further Approbation of the Public, the Au- 
thor will have his iſh—and any nice Obſervations, or critical Re- 
marks, from able and experienced Teachers, or ſuch ingenious Gen- 
tlemen as make Arithmetic their Study aud Amnſement, will be 
deemed a great Honour, and have priper Regard paid to them: 


| Way, if it ſhould but afford the Candid and ; any Hint to 


improve the preprſed Plan, or to render the Science flill more eaſy 
and intelligible to young Mind's, that would give him great addition- 
al Pleaſure and Satisfadtimn ; and the Acquaintance or Correſſond- 
ence of ſuch he will always put the highe/ Value Fes 


Newcaltle, Sept. 20, 1760. | THE 
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F Numeration 1 

Of Addition 4 
Pence Tables 6 
Value of Coins „ ib. 
Compound Addition 7 


Bills of D:iiburlements 
Addition of Weights and Mea- 


8 5 
Subtraction | 19 
Ditto of divers Denominations 

| 20 
Multiplication. 25 
How to prove ditto. 29 


Practice perform'd by ditto 30 
Diviſiou 


Queſtions to exerciſc Diviſion 


42 
BY Reduction 42 
Tare and Tret | | $4 


Golden Rule 57 
The Inveiſe Rule of Three 63 
The Compound Rule Direct 

66 


The Compound Rule Inver. 


| 68 
Practice 70 
Simple Intereſt | 1 
Compound Intereſt 80 
Rebate and Diſcount 82 
Equ tion of Payments 94 
Barter | 86 
Lo and Gain 83 
Single Lellowſhip 90 
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Double rellowſhip 93 
Exchange | 95 
Alligation medial 98 
| Ditto Alternate 100 
Of Vuigar Fractions 105 
— Reduction | 106 
Addition 115 
—Subteaction „ 
—Multiplication 1 
—Diviſion 119 
—kule of Three 120 
Of Decimal Fractions 12 
—Reduction 125 
Addition 128 
—Subtraction 129 
— Multiplication 130 
—Diviſion _ 131 
— Rule of Three 133 


Of Acithmetical Progreſſion 47 
Of Geometrical Progreſſion 137 


Of Permutation 140 
Of Single Poſition 141 
Of Double Poſition 143 


Extraction of the Square Root 


| | 145 
Extraction of the Cube Koot 
150 
Nmultiplication of Feet and Inch- 
e3 255 
Menſurstion 159 
27 Bricklayers Wark ib. 
—Flaiſterers ditto | 161 
— Joiners ditto ib. 


ſ 
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The CON 


Of Maſons Work 162 


Boards ib. 
— Carpenters Work 164 
---Tyling and Slating 165 
— Painters Work 166 
— Glaziers ditto | ib, 
Of ſolid Meaſure 167 
-—regular ſquare Solids ib. 
—unequal ſquare ditto 1b, 


EZ RK NX A 


NS. 


| Of round Timber whoſe Baſes 


are equal 168 

| —Ditto, with icregular Bales 

| 169 

Of Surveying 170 

| —regular Fields 1b, 

—itregular ditto 172 

General Obſervations on ditto 

: 174 
A. 


Pape 6, Line 3, for Edition, read Addition, 
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—— 6, — 18, — Joaneſes, — Foannes, 
—19, — 21, — add, — added, 
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Juſt Publiſhed, Pr. 3 b. 


Lonpox: Printed for C. Hitch and L. Hawes, and J. 


Richardſon, in Pater -Noſter-Ro,-Ww; W. Briſtow, in St 
Paul's Church-Yard ; and T. Slack, in Newcaſtle. 


The THIRD EDITION 


(Eolarged and improved, with Engliſh Mottos prefixed to the Eſſays) of 


H E LEASING INSTRUCTOR: 


O R, 


Entertaining Moraliſt. 


CONTAINING, 


Select Eſfays, Relations, Viſions and A'legories, Deſigned for the Uſe of 


Schools, as well as the Cloſet ;5 with a Vi-w to foim the rifing Minds 
of the Youth of both Sexes to Virtue, and deſtroy in the Bud, thoſe Vices 
and Frailties, which Mankind, and Youth in particular, are add ted to 


To which ate prefixed, THovGcnrTs on EVER TIEN and the Manner 


of conveying Inſtruction properly, 


6% To rear the tender Thought, 

"66 7; teach tbe young Idea bow to | ſotty 

« To pour the freſh Irflruftiors o o'er the Mind, 
% Jo breathe th enlia)? ring Spirit, and to fx 
« The ger'rous Purpoſe in the "plowing Breaſt"? 


$> Herein | is exhibited a connected Plan of Morality, raw from Jumble, 


or Incoherence; and the UT ILE Dur c 1 having been conſulted 
throughout the whole, Morality here appears gay and ſmiling, fteals 


inſenſibly into our good Graces, and makes the moſt laſt ing Impreſſions, 


being diveſted of that unpleaſing Formality with which ſhe is too often 
_ by partial or miſtaken Pedants. | 


LIKEWISE, 
F IS HE R's NE w GRAMMAR, 
with Exzrxcisxzs or BAD ENGLISH: Or an eaſy Guide to Speaking 


and Writing the Engliſh Larguage elegantly ano corr-Qtly 3 by which any 
Perſon, of a tol-rable Capacity, may, in a ſhort Time, 'de learned to 


write Engliſh as properly as one zcquainted with the Latin or other 


Tongues, The Exerciſes of Bad Engliſh are contrived, after the Manner 
of Clarke's or Bail.y's Examples for the Latin, to prove our Concord by 


which, though never made Uſe of by any of our Grammairians before, are 


found, by Experience, to contribute much more to a ſpeedy and critical 
Knowledge of the Eogliſh Leneuage, than any Thing hitherto preicribes, 


la this Editioo, among other new Articles, are inſerted MAXIMS for 
the LADIES, deſigned as Exerciſ:s for a L L. Parts of Grammar, as wel as 


MORAL loftroQiaas, Price neatly bound 1s, 69, 
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School-Maſter and Scholar's 
MUTUAL ASSISTANT. 
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4321 
5.4321 
655321 
765432! 
87054321 
937654321 


The 


1 Units. 
ä 
321 


Tens. 


Hundreds. 


Thoutands. 


* —-— 


N UMERATTON. 
Teaches to read or write any Number ſet down or propoſed, 


TALE 


1 

12 
123 
1234 


X Thouſands. | 12345 


C Thoutands, 


Millions. 


X Millions. 
C Millions. 


123456 
1234567 
12345678 
123456789 


A1 
1 | 
[I 
III | | 
IIII or thus IV 
— 

8 

VII 

VIII or IIX 
VIIII or IX 


oo OA 
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E of old Roman Numbers, 
I0 | X 


11 
1 


18 
19 


- "20 
4-21; 
30 | XXX 
40 | XL 


XI 


XI. 2 
XVIII or IIXX | 


XIX 
XX 
XXI 


3 


Wy 


: NO Tu S N ad 
inet, otitis OR EN rt N 


4 Set down 


Anſwer, [03 


5. Write doun oNtiillion 


| 49 XL 
| 50 L. 
| 59 LIX 
60 LX 
70 | LXX 
_ 80 LXXX 
90 | XC 
100 | C 
200 | CC 
210 | CCX 
300 CCC 
310 | CCCX 
350 CCL 


F 
409 | CCCCIX. 


500 | D or 19 


QvEesTIONS: 


600 | 


700 


710 


1000 
2000 


3000 
5000 


10000 
50000 
59009 


„ 
z ooooo 


I 0000909 


1709 
1760 
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NUMERATION,. 
| 


DC or IC 
DCC or Io 
DCCX 

Cly or M 


C1CCIC or 2 N 
CIyCIyClH 


100 
C0199 


19999 


Io IX 
100000 


CC CD90. 
CM 


19999 


% * * 


CCCCINHN 


 MDCCIX 


MDCCLX 


in NUMERATION. 


1. Set down in Figures Five Hundred and Nine. 


Anſwer, H () 9 


2. Write down Twelve Thouſupd and ſeven. 


Anſwer, [YL PPB * 


3. Set down Nine Thouſand and 4 Fight 


Anſwer, 


_ Anſwer, 


00 


[eThoutand 


a and Three. 


T houſand. 


1002000 


6. Set down {114 Million 


Anſwer, P, 2778 


7. Set down 70 i {Million 


Anſwer, 300f g 


Thou ſand 


"0 


T houſand and Four 


Hundred. 


ODueſtians 


AD DIT10 . 3 
QUEST1ON 8s improperly named, the? often made Uſe of. 
Y 58. Write 45 Fiſteen Hundred. 

4 Anſwer, 19 70 
9. Set down Nine Thouſand IIundred. 
Anſwer, 9 7 70 


10. Write down Eleven Thouſand Eleven Hundred and Eleven. 


Anſwer, 77576 


11. Set down Nine Million Sixteen Hundred Thouſand / . 


Hundred and Seven. Ce N O'S. 


Anſwer, 


12. Set down Seven Hundred Million 1 Hundred 
Thouſand Seventeen Hundred and Fifteen Score. 


Anſwer, 


N. B. A few more may be added here at Pleaſure, 
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Teaches to add ſeveral Sums together, to produce one Total. 


CCC 


— 


＋ 1 J. J. J. | 
Net., N 8 Ne . Ne 5. 
8 64 317 1276 362 8 
5 48 . 24530 
4 27 196 2486 24876 
3 43 258 1276 48362 
4 27 127 24833 248976 
24 209 . / 171 


3 TREE 10 3 

Having firſt carefully placed Units under Units, Tens under 
Tens, Hundreds under Hundreds, &c. p:oceed to work as in 
the firſt, ſecond, and third Examples, bepinning firſt at Units 
Place; ſaying, (as in the firſt Example) four and three is ſeven, 
and four is eleven, and five is ſixte n, and eight is twenty-four ; 
which laſt Sum is the Total, and placed at the Bottom, the four ſtand- 


Ing in the Place of Units and the two on the Left-hand of it in 
the Place of Tens. In Example ſecond, add the Units in the ſame 


Manner, and they come to twenty-nine; then ſet down nine in 
Units Place, and carry the two Tens to the next Row, ſaying two 
and two is four, and four is eipht, and two is ten, and four is four» 
teen, and fix is twenty, which will be o in the Tens Place, and 


the two ſet to the Left-band, is Hundreds, making in all 209. 


In Example third, proceed in like Manner with each Row; only 
obſerve when the third Row is added, the whole Sum is ſet down, 


and the fourth Figure ſtands in the Place of Thouſands.— The 


whole Sum being always to be ſet down in the laſt Place, 
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To prove Addition, begin at the Top of the Sum, and pro- 


and if the Sum be equal to the firſt, it is right, 


ceed downwards in the fame Manner that it was added upwards ; 
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A D DIT ION. 
PENCE TABLES. 


The following TazLzs mult be got nerfealy by Heart, before you 
proceed to the Compound Edition. 


. . * d. ol $, d. 4. | d. 
TAB 1. 0 b 1 8 Ta 20 
20 -— ev - 3 — 36 
40 — 3. 4 4 — 48 
14 2 33 
. Bt 
ont F.. ; = "oh 

830 — <6 8 8 — 96 
90 — 7 6 9 — 108 
100 — 8 4 10 — 120 

110 — 9 2 11 — 132 

120 — 10 0 12 — 144 


Value of the Commowt#Corns wud in England. 


A Guinea 


A Halt Guinea — 


A Crown 


A Half Crown | 
Anda Shilling, a Six-pence, an Half-penny, and a Farthing, 


. 


. 7 
A Jacobus — 1 

A Carolus — I 
A Pound — — 1 

A Mark — © 

| Au Angel — s O 
A Noble — 0 


. 
- Jouble Joaneſe, equal to. 3 12 


A Joaneſe, or Port Piece *- 1 16 
A Moidote 


„ 
5 
o 10 
1 
9 2 


09 099 


O&O OOO 


o O o 


Note, The following Pieces are only i imaginary, 
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5 COMPOUND ADDITION. 


In Addition of ſeveral Denominations, it muſt be obſerved how 
many of a ſmaller Kind make one of the next greater : As, how 
many Farthin,s make a Penny, how my Pence a Shilling, and 
how many Shillings a Pound, &c. 


: « r 28 
: 2 . ti 3 2 
al 5 5-0 $3 $3 2 or Sn» 
ls 2 r S 


4 „ „ "os $2 
S 127 14 872 12 
„ 146 13 a 
$72 12 247 8 
248 8 97 10 
47 9 2 12 
a 7 45 14 
426 1 362 14 
243 13 197-13 - 
1 376 14 246 17 
2 ͤ 248 16 128 14 


2186 15 HO 13 


* I C d. „„ I.” - 
69. 14: -$ 9238-32 2 4762 13 5 
36 17 10 2623 6:4 2487 82 
„ 876⁰ 16 5 1243 12 6 
27 18 6 249 - 17 18 2487 13 10 
49 16 10 24 0 6 3824 17 5 
% 347-35. 9 457 16 10 
22 4 9 "A268 #8 7 5 102 17 7 
45-14 -- 6 248" 13 9 . rs 8 
41 12 10 136 14 10 2480 16 10 
7 10 4: 248 1 6 . 
8 13 10 8 14 11 1248 17 7 
: 3 3 2176 10: 10 


I. 
10 


14. 


7 
16 


J. r | d. | 
24% 16 10 
126 14 83 
248 17 10% 
624 9 57 
| 895 2 75 
1. 12 6 
1 243 13 14 
} 246-17 4x 
416 0 4 
127 2 
8 
| 
| 
x Note, T 


aF Ang. 


. 
127 


49 
217 


176 


247 


126 


49 


d. 

16 82 
9 104 
12 64 
14 104 
16 + 
14 94 
17 * 


J. 


417 


247 
246 


ITE © 


* 
16 101 
14 104 
5 # 
4 7 
13 47 
14 101 
Ra 67 
104 


. 2 9797 7 Ele. 


bb 


ADDITION. 


+ is one Farthing, or a Quorter of any Thing. 
"S is one Haif-p-nny, or 2 Quarters, 
4 is three Farthings, or 3 Quorters. 


d. 


3 * 
347 18 

248 16 
147 8 


12 


127 106 
247 13 
5 


. 


10% 
4 
6Þ - 


e % 
102 


1 65 


3 
144 15 
248 17 
138 14 
121 6 

ſ 

49 17 
127 16 
1 
127 127 
147 16 


996"1 "£22090" ©" . 


INSTRUCTION. 


In adding of Pounds, Shillings, Pence, and Farthings, you muſt 
for every 4 Farthings carry 1 Penny to the Pence; for every 12 
Pence carry 1 Shilling to the Shillings; and for every 20 in the 
„Shillings carry 1 to the Pounds, which are caſt up by Tens as in 
whole Numbers. — Remember always to begin with the Figures of 
e loweſt Denomin tion in all Compound Additions. 
f That in Addition of Money, J. ſtands for Pounds, 5. for 
” Shillings, 4. for Pence, gr for Forthings ; becauſe Libra is Latin 
for a Pound, Selidus - a Shilling, Denarius a Penny, and n, 


4 


DDITION. 


1 A BILLofDisBuUuRSEMENTS, 
l 1 = „ 
7 Jan. 1, Laid out in Beef, Eight Croats — 0 » of „9 
1 In Mutton, Fittcen-pence Halfpenny . 3 2 
1 In Pork, Three-and-Twenty-pence — ,, 4 
4 2, In Butter and Eggs, Halt a Crown — #1 | 
; In Sugar, Five Coats — Q © wg 8 
| 3. In Bread, Two pence Halfpenny 8 2 
In Cucumbers, Five Pence — . 3 | 
Ini. 
DEBTS owing to TIMO TDM YTaUuST ALI, viz. 
| 8 
Abraham Bennett — — 37 40 117 
Charles Dunn - — * 48 12 6 
Edward Parſons — — 
William Ward FE 
1 Thomas Johnſon — — 
i Richard Simpſon — —— 
5 John Andrews „ 5 
; George Daviſonn -: A 
fr } Peter Dodds —— —— 
PRES Samuel Roberts 8 * 
ne Andrew smart —— — 
in AY | 
of 5 


CCC eee REECEEs 
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A aDDITION # TROY WEIGHT, 
| By this Weight are weighed Gold, Silver, Jewels, Electuaries, 
h 8 e Liquors, &c. e 


20 Penny Weights 1 Ounce — 02. 
12 Ounces — 1 Pound — b. 


Vote, 24 Grains make 1 Penny Weight i at. 
mark'd 
. ol du! E 


Tf ¼ mn. nn 20 
19 JT 
| ,. / | | 


4 e | 
2 OBE 08; 6 14 12 t 
Wh , e e %, 


247 10 13 12 5 149 1 14 | I3 127-16 16 19 
n!! 216 8:1 


— — — — | 


; 


Having placed your Numbers in their proper Places, that is, each 
under its own D-nominalion ; then for every 24 Grains carry one 
to the next Denomination, i. e. Penny Weights, for 20 Penny 

Weights carry one Ounce, and for 12 Ounces carry One Pou.d 
and fo with all the other Weights and Meaſures, carrying always 
according to the Value of the next higher Denomination. 1 5 


AVOIR- 


8 


W 


V 


AYVOTRD VU PO 15: E1-GC-TTT; 


By this Weight are w eighed all Grocery Wares, ond Copper, Tin, 
and all Metals, except Gold and Silver ; alſo Fleſh, Batter, 
Cheeſe, Salt; likewiſe Pitch, Tar, Roſin, & c. 


Note, 16 Drams make 1 Ounce — = 4; 


16 Ounces —- 1 Pound — — -:4 IÞ, 
28 Pounds 1 Qr. of an Hun. Wt, Cmark'd A qts. 
4 Quarters — 1 Hundred Weight C. 


20 Hund. Wt. 1 Toa ——— ton, 


tons. cwt.qrs. th. cut. qri. . . gre. lb. oz. arr. 


13 13 „ 1 12 149 13 10-8. 
13-423 18 26 2 8 13 E 
17 12 43-. 3:13 f 180-15 42 12 
10 2 24 1 3 34. © $ -- 466: 20 14 13 
1 1 „ 248 13 12 15 
„5 „ 126 14 13 9 
16 3 14 44 2:13 "1s 248 13 10 12 
4 N 19 111... 106-10 6: n9 
14 1 249 17 12 12 
JJ CC0 000000000 126 [14 13 9 


ADDITION. 


APOTHEC CARIES WEIGHT. 


. ee 
— Le" = 


— 
- 


Note, 20 Grains make —— 1 Scruple 


4 | 3 Scruples —  — — 1 Dram. 
8 4 Drams  — — — 1 Ounce, 


12 Ounces - — ot 1 Pound, 


Note, They compound their Medicines by this Rule, yet 1 boy! 
and ſell their Commodities by 9 Weight. 


lb. oz. dr. 2 gr. Ib. ox. 1 0 gr. 1b. oz. dr. 1 gr. 


. e 144 5 t 12 
i 27 10 f 2 16 245 Y 5 2 12 
47 10 5.2 13 34 8 6 1:13 F27 © 4 1-15 
32 4 6 1 15 98 5 4 2-15 dV 4 2.13 
33 43 219 10 3 8 18 07 &4 © 13- 
F F 526 2 115 
78 6 4 2 12 37 10 5.1.13 149 10 6 113 
38 96114: 40 80214-2445; 95 2 16-: 

0 4 41 13 197 041 12 


2 13 29 941 


LIQUID 


ADD! TT: FF O4NC 13 


LIQUID MEASURE. 


The DENOMINATIONS of Wine MEASURE, 


Note, 2 Pints make 1 Quart. 


4 Quarts — 1 Gallon, | 
10 Gallons — — 1 Anchor of Brandy or Rum. 
18 Gallons — 1 Rundlet, 
317 Gallons . — 1 Barrel, 
42 Gallons — I Tierce, 
63 Gallons — I Hogſhead. 
2 Hogſheads — 1 Pipe or Butt. 
2 Pipes I Tun. 


tuns. h. gal. gts. Hals. gal. gts. pint. tier. gal. qts. pint. 


10-3; 27 48 34 2 1 64 36 $ 3 
24 2 48 2 45-27; 3 48 25 2 
- 27 3 30-4 237 24.28: 1 36 27 i I 
36 8 002 36 48 3 0 48 18 2 0 
42 3 37 2 27 36 2 1 37 28 31 
22 42- 3 49: 238-3 2 26-30: 2:2 
. 2 10 4 1 
3 3 36 3 4 26 2 236 26 21 
; WI N- 
| 


. mated > = 
= . 


- 20 —— — * 
- - 
632 „ —— 


4 N — 
* o 
— * 
S — 1 
a n 
— — — a 
* J — 2 


7 o — 3 — 
————— ww b Ro woof 
' EY = 
— , * 
—_ ww a, —ĩ 
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WINCHESTER MEASURE, 


The D2zNOMINATIONS of ALE and BEER MEASURE. 


| Note, 2 Pints 


hdr. gal. qts. 


4 Quarts 


84 Gallons 


make 


— 


——ů— — 


17 Gallons — — 


34 Gallons 
51 Gallons — — 


pute eight 
of Beer. 


——— 


846 


124 
208 


138 


246 


34 
18 


26 
42 


1 Quart. 


1 Firkin. 


1 Kilderkin. 


1 Barrel. 


1 Hogſhead. 


ds. gal. 91. 


U 


3 

2 128 
3 196 
2 127 
3 282 


327 
246 


128 
287 


126 


248 
149 
246 


ds. gal. qts. 


—— 
880 


1 36 


X —— 


Note, In London their Ale and Beer Meaſure differs; they com- 
Gallons to the Firkin of Ale, and nine Gallons to that 


LONG 


”-_ Y 


APDI1ITHTHON 


3 Bul-y c Corns wake 1 Inch, 
12 Inches 
3 Feet 
6 Feet 


5 Yards and a Half 


30 Poles 
8 Furlongs 


3 Miles 
bo Miles 


— — 


— — 


— 


— — 


— 2 


—— 


— 


* 
* 


1 Foot. 
1 Yard. 


Fathom. 


LONG MEASURE. 


; Rod, Pole, or N 


1 F urlong. 


1 Mile. 


1 League. 
1 Degree. 


a3 


Note, A Degree is 69 Miles and 4 Furlongs very near, the” 


mil, fur, po. 
248 

189 
417 


274 
138 
426 
417 
248 
127 


248 


6 


nes 


18 


23 
26 


28 
18 
23 
27 
13 
26 
18 


'S) 
> 
A 


8295 2 
WV > © 
Q& QOH WO 


142 


mv 
MW.z 
> Vo 


commonly reckoned but 60 Miles, 


mil. f. ps 
2 4 19 
55 
. 
5 

. 
14 26 
3 
. 
1 
2-4 


; 
| 


yds. F. 


246 
124 
248 


127 
256 
127 


127 


246 
127 


243 


e 


mM 0) 9 0 


in. de. 


10 


SG O = 


LAND 


TD ITT OK 


LAND MEASURE. 


9 Square Feet make — 1 Yard. 


30 Yards and a Quarter _ — 1 Pole, 
40 Poles long and 1 broad — _1 Rood. 

4 Roods —— — — 1 Acte. 
| acr, 70. Po. | Arr. FO, fo. act. Fo. 70. 
. 246 2 24 364 33 28 
290. 9 13 © 1 247 2 18 
124 3 25 : 210 :2 21 3 36 
248 2 30 427 43 22 248 2 28 
327 2 18 246 2 26 187 3 18 
446 3 38 124 3 3 248 2 28 
248 2 1 1 2:26 187 1 17 
1 146 1 19 [74 # -20 


CLOTH MEASURE, 


2 1e and 9 Quarter make 1 Nail, 


4 Nails | . 1 Quarter of a Yard, | 
4 Quarters a Ki ] Yard, 88 | 
„ Quarters _ | 1 Englitn F. 
3 Quarters - + —— 1 Flemiſh Ell. 
yds, 9 * 9. E Hs. en. . 7d. E... 5 7 ud. 
$27 2 9 „ 127 2 | 
276 2 2 124 2 2 198 2 3 if 
10 3 3 265 3-3 . | 
2384 2 2421-3 126 0:3 J 
28-23-23 198 2 3 2474 3 5 
287 2 3 [39 3.2 3 A 35 
126 3 2 Saf 4 5 246 2 2 5 
eee 8 3 * 


6 


FH ff * to x 


ty 
__ 
” 
A 
2 
> 
a 


DRY 


Pints 
(Quarts 
Pottles 
Gallons 
0 Pecks 


8 Buſhcls 
5 Quarters 
2 Weys 


2 


5 


EP 


> I 22 


Ws 5. bus 


6 


ME AS UR E. 


make — (Quart, 


bottle. 


Gullon. 


1 
I 
I 
a i Peck. 
— 1 Buſhel 
1 Quarte 
I \Vey. 
1 Lat. 


F 
* 


17 


gal. qu. pt. 


. 1 
1 8 
124 23-0 127 3 
1 21 1 2362 20 
1 194 93-1 
219 23-4 204: 2 © 
T 1 
267 1 0 1 4246 1 8 
. 126 1 
164 3 0 234 2 
LY 5 — — — — —ů — — 
Cc TIME. 


18 AD D r i 0 N. 


1 
60 Seconds — make 1 Minute. 
60 Minutes — — — 1 Hour. 
24 Hours — — — 1 Day. 

oo 7 Days — — — — I Week, 

* 4 Weeks _ — — 1 Month. 

„ 13 Months 1 Day, and 6 Hours 1 common or Julian Year, 

. A Solar Year is computed to be 365 Ay 5 Hours, 48 Minutes, 
4 and 5 5 Seconds. 

[1 i mm. w. A, ho, min. ſe. ho, min, ſe. 

1 G13 3.4 49 18 27 419 27 36 

. „ 38 247 38 39 

348 3 3 54 32 43 128 48 49 

4 T—f.f. 99 246 32 37 

1 113 56 48 43 128 26 54 

1 117 7.45 33 26 26 "108 37 29 

1 354 3 4 89 32 38 189 26 34 
ul 245: 2 6 74 28 26 249 38 36 
o 348 3 3 49 36 38 128 45 43 

1 
. F N 

= Note, As an Hour is divided into 60 Minutes, and a Minute in- 


to 60 Seconds; ſo the Mathematicians, in nice Calculations, ſub- 


as far as they pleaſe, marking them thus: 


2 3 / 2 WT OT. 


days. 


12 „ 17 19 36 48 29, Ke. 


5 . ”% 
s A 2 m 5 — 
. AS -v * 0 n * — 
r 24 = FS: — 7 © 
= * r \ 2 * 1 


* 
* 


SV B- 


— — 

1 e 
Nr I 4 3 
r 1 42 — 


divide 1 Second into 60 Thirds, and 1 Third into 69 Fourths, &c. 


5 
2 
d 


19 
| 7 . — ö . | 
% Lo Eo IRY 
ty *. n 8 
E EY Ee) WS 


junly 
a4 


$5UBTR A 1 1 0 


r. N 88 Ns 88 ney 
JJ N 
Teacheth to take a leſſer Number from a preater, to find the Re- 
mainder or Difference. To prove the Work, add the Differ- 
ence to the leſs Number; and if the Sum be the lame as the 
greater, the Work is right, otherwiſe falſe. | 
3j ES 
N. N 2. 81. 
. . . 
From 836433 62325 893704 
Take 2312 e Y&89 248785 
e 5 FT, FAD 
Rem. 6331 2838 7 7 1} 
VCC 
n- 1 | | | | 
b- [0 perform Subtraction, begin with the leſſer Sum at the firſt 
c. Figure on the Right-hand, as in the firſt Example; ſaying, 2 from 


3, there remains 1, which ſet down ; 1 from 4, there remains 3; 

3 from 6, there remains 3; and 2 from 8, there will be 6, always 

- ſetting down the Remainders, Figure under Figure as you go on; 
but when any of the lower Figures are larger than the above, work 
ds in the ſ-cond Example; ſaying, 7 from 5 I cannot, therefore 
- I borrow 10, which add to 5, make 15; then take 7 from 15, 
and there remains 8, which is ſet down, carrying the 1 borrowed 
to the next Figure 8, which makes 9; then ſay 9 from 2 I cannot, 
but 9 from 12, and there remains 3, carrying the 1 borrowed 
B- to the next 4, which makes 5; then 5 from 3 I cannot, but 5 
from 13, and there remains 8, that's 8 and carry 1; which 1, 
2+ cazried to the 3, is 4; then 4 from 6, and there remains 3. 
"= „ | | zards. 


SUBTRACTION. 


5 yards. yards. | 
From 37624836 2483624836 
Take 24876354 120430786 
| miles. - miles, 
From 4265838276 H826738 2438 
Take 24876342 4876358329 
rem. f, , ISHOYAPD 
. hours. hours. | 
From 627830 4:56 624976004 
Take 2487654823 248792438 


ren. 377004973 Ke 


8 UB TRACTION of dag ns Maa wa 
+, Nx, N 2 t NO 32 
. 1 "HET. 3 
From 4876 8 3279 12 4263 13 
Take 2487 16 2487 16 2457 48. - 


— — IP 2 g 


Rem. 2388 1 
\ 7 
IS r R Ur O N. | 

In Subtraction of divers Denominations, always remember to 
borrow (if Need be) according to the Value of the next higher 
Denomination, as'in the firſt Example above, 16s. cannot be ta- 
ken from 88. therefore, 11. or 208. is borrowed, which, added to 
Ss. make 28 8. then 16s, from 28s. and there remains 128. which 

fet down and carry 1 for that which I borrowed to the Pounds, 
"Viz, which added to 7, makes 8, and fo work as in the foregoing 
of tao — When the upper Number happens to be a Cypher, al- 
ways borrow according to the Value of the next higher Denomi- 
nation ; take the under Number from it, and, ſetting down the 
Remainder, carry one to the next Figure or Figures, 


8 


Bor- 


” WW a9 a Wo. 5 Th. 


Lent 4360 8 


un PIPE 1 2 25 


erte ' © 


| | . 4. d. . \ 7 | 4. 

Borrowed 24638 6 10 3276345 10 4 

Paid- 18764 12 4 2473025 / 6 
Unpaid Tis / 9 74 : 6 N.. 9 2 2 

F I Ee 

Borrowed 4263 12 44 3624 13 84 

Paid 2487 18 64 2497 19 6 


Vopid * 11 e, e. 


1 555 „„ OF / 
F 


Received 2487 1 1243 12 


67 
— 78g 0 13 99} 4 19-19% 


"6 „ 45 4. . 


Dr. 327 4+ 18 3 4207 12 64 
Cr. 2043A 9 0K | 2483 17 94 


Balance 7211. Hg 1/2 1893 O 


| ' > 3 J. „„ ad. 
44 e Oz "2290" In 97 
1287 13 52 2487 13 117 


22 SUBTRACTION, 


A certain Man, deceaſed, left in Money and Goods 51961, 198. 
112 d. whereof he bequeathed to 0 Frieng 3901. 16s. 9d. to 
another 5ol. 178. to another / , e Funeral Expences 
801. 15 74 d. to the Poor 100 l. What remains for the Execu- 


tor ? > | 
1 1 oY” . 
| Sum leſt — $196 19 11% 
Firſt Friend — 0 2, JM, ( 
Second Friend — OO! #7 _ 
Third Friend — 46, , | 
Funeral Expences NO 17 /O WA 
The Poor = / 04 D „;, 
Legacies paid 557 J. 37 22 


Due to the Executor — | 
y 0 75 


Take 18s, 10d. from (5 and what remains ? 


= 


EO £3" 
From | — * 84 d. and what remains? 


* 


TROY W EIO HT. 


1b, oz. dit. gre, 
Bovght „ "a 45 
Sold 80 | : 


nſold 2 


. : 
4 
* 4 
2 bs 
£ 1 : 
* 8 : 
Ea 
a7 3 
x 8 
972 
* 
9 
wh I 
DF 
. 
18 
9 . 
*. 
z 


to ſ- 


SUBTRACTION. 


/ / WE 1S HF. 
ton. ct. qr. Ib. oz, dr. ton. ct. qs. Ib, 0z. dr. 


Bought 432 12 1.13 8 6 376 10 2 16 14 10 
Sold 283 18 2 19 10 12 n : 6-15 


Unſold * hg GY) / 310 D J 


APOTHECARIES WEIGH r. 
B. . df; [ec Br. lb. ox. dr. ſc. gre 


From 642 4 3 1 14 98 0.4 $43 
Take 1 248 8 6 5 


ren. Df 1:1] 12.927 16 


WINE MEASURE. 


W. 


tuns. h. gal. tie pits. tuns, h. gal. qts. ptr. 


From -- 187 1-27-10 296-3. as 4-1 
Take.” es a 23 1 249-2 49-3 x 


„ [0/5021 [£33930 


WINCHESTER MEASURE, 
hds. gal. gts. bhds. gal. gti. bds. gal. qt; 


Boupht 427 27 1 470. 47-2 234 12 
Sold e 189 3 189 19 1 


vofeld/ AU 9 3 b= 


LONG 5355 


— 2133 


mil. fur. po. %; in. bc. 


Fee 661 276 1 6 174 74-28 
Taken 248 4 16 189 2 9 26 7 2 


Rem, UN 9619 1 


LAND 


24 SUBTRACTION. 


LAND MEASURE. 
acr, ro. per. acr. ro. per. 

From: -:-246 ''1 12 
„ 19; 


a4 cr. ro. per. 
$72 43 19 9087-28; 
e 187 3 33 


Rem. 5 1552 112 30 [ ſ 27 EA 


yds. gr. na. Elli. en. g. na. Ell. f. g. na. 
Bought 1% 1:2 „ 2 4 476 1 


Sold 8 2 3 1 124 1 2 


Unſold "30 } 3 5 EE 5 5 


DRY MEASURE. 


laſts. w. gr. bu. pec. ga. laſts. w. gr. bu. pec. ga. 
From 196 e '4..2:0 
Bs. v7 1-4 4 3-1 . 


A Gentleman let a Leaſe in the Year for 99 Years ! 
How many are expired this preſent Year | and how many 
to come? Anſwer, | Ns 


A Caſtle that was begun in the Year _ and was 
Years in building : T demand the Year in which it was finiſhed, 
and how many Years ſince? Anſwer, 


M U L- 


3 MULLET . EO: N: 


The following TAL E mull be jearnt perfectly by Heart, before 
vou can proceed any further, | | 


The T AB 1 E. 


FF 
l 8 10 12 14 | 16 18 20 22 27 
. 6 FE 24 | 18 _- 24|27| 30 33 36 
| 4: 8 2x -46 uo | 24 20 32 | 36 4% 4% 4 
510 16 20 25 30 35 4% 45 50 55 | 60 | 
. 12 18 | 24 60 36 42 40 ee e 
F 
9 46 7 32 | 49 | 48 | 56 ITY 72 | 80 88 90. 
9 8 27 35 45 | 54 03 | 72 | 81 99 | 99 108 
e 3e Le ze be 7e | go 78e 7e 
1233 a4] 55 66 — 88 99 116%½27132 
12 24 6e 22 TY  _96 [108 12032 144 


0 e 


| 
% 
1 . 
Z 
= 
" 
-- 
-W 
8 
. WM 
1 . 
1 
Y 
> 
*.of 
3 
8 
"I . 
* 
WW , 
. 
"HR * 
1 
1 
_ 
? 4 
= 
0 
. 
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26 MULTIPLICATION, 


MULTIPLICATION is a ſhort Way of performing ſeveral 
Additions, and conſiſts of three Parts, viz. 


iſt, The Muhiplicand: or Sum to be multiplied, 
2d, The Multiplier, or Sum by which you multiply, 
3d, The Product, or total Sum thence ariſing, 


PX AMPLE 3. 


. 7 
No . EL NO Ne. 
Multiplicand 926 Multiply 2846327 
Multiplier 2 By 3 


Produk 18 5 2 Product Bach 


Mult. n 87624324876 
ov? 122 | 


STRUCTION. 


When the 3 is 4 a lingle Figure, multiply every Figure 
in the Moltiplicand by it, carrying 1 for every 10, as in Addition 
of whole Munbers, and you have the Product or Anſwer, as may 
be feen in the gelt Example, which is multiplied by 23 ſaying, 
twice 6 is 12, that's 2 above 10; therefore, 2 is ſet down in the 
Product, and 1 ad then twice 2 is 4, and that 1 carried to 
it makes 5 5, which fet down, and it being under 10, nothing is car- 
ried ; then again, two Ti imes 9 13 18, which, being the Jaſt, is ſet 
down, and the Product or Anſwer found to be 1852, as above. 
When Gyphers are placed at the End of the Multiplier, (as in the 
following Examples) omit them till you have multiplied by the 


ſignificant Figures; and then annex the like Number to the. 


Product. 
Mult. 


* 
3 
* 
2 


VP. 
FH * 
uy 4 
4 
7 
1 
: by A 
5 
* 
9 N 
WF 
== 
7 
"ua 
* 4 
HE. 
oe 
2 * * 


veral 


Rd 
I 
A # 

Y 1 % 

3 

*% 
x 
WE 
PLAY 
* 
WF 
14 
Ka. 
2 
* 
9 
2 
7 
hat? 
* FP 
LING. 
* 


By 


MULTIPLICATION. 27 


| 1 
Mult, 6382484654 248704583 | 
By | © 0.0 5 


| Pot. AU Nee 20 Ie 


2 


Mult, 42375362 48 1624352458 | 
5 - moo 0007 


Prod, ee LUD JEL ; 10000 


Mult. 4287 6-2 6 


Ault. 3 2 8 O65 
* 4 © 
e 


241 12 


„% RAVUGOCTIEON.: 


" When there are ſeveral Figures in the Multiplier, there muſt be | 
aids many ſeves 


x ich ſever 


Products, as there are Figures | in the Multiplier, 
bdutts added together, will produce the Total, 


- £28 Py ; 
- 
ES - 4a / 
P 5 


23 MULTIPLICATION. 


"NN wn . 
Mult. 24876243 9340324 nne 


By IT 2 , 7 
27 2 2 
To APE 1 75 9 /8 429 1 5 


—— — 


[i 
7 17 
{| 4 ＋ꝙꝗ—z— 2 — — — . — — — * 
I 
11 
7h PC. . 
5 
Mult. 327605326 8263248763 
By | 


NS TRUCTIO N. 


When 3 are intermix'd with Ggnificant Figures in the 
Moulaplier, multiply by the ſignificant Figures only, ſetting the 
ficlt Figure ariſing in each Product under that of the ſame Deno- 
zunatlon With the multiplying Figure. | 


Mult, 


MULTIPLICATION 29 


28 Mult, 624382087 2483762 4 318 
Mult. 824638247362468 
SR Py | 
FF 
the. Ss - Ts prove MULTIPLICATION. 


It is common to prove it by the Croſs, but then it is ſubject 2 ta 
Errors; therefore, the belt Way is to change the Multiplicand in- 
to the Multiplier, and proceed as before; then if the Product be 
the lame as the other, your Woxk is right. 


Paac- 


2 MULTIPLICATION. 
PRACTICAL QuEsTIONS in MULTIPLICATION, 


What comes Seven Pounds to, at 8 d. 4 per Pound? 


0 


„ 7 


7 per Stone! 


v a7 x08 
3 


Ds "Þ 
A 21 


What comes Ells to, at per Ell? 


What 


7 A | 6; . ＋ | 
What comes / Pounds to, ar 2 FA per Pound! 


3 ( | 
What comes EY Yards to, at E . . Yard ? 


J 

— 
5 T 
* 
2 
= 
_ 
* 
* 
* 


I 
— 
> 
. 
7 
1 
on. 
7 
41 
„ 
2. 
N 
1 
1 
: 


MULTIPLICATION. 51 


What come /, 4 Gallons to, at 2 N 722 IJ per Gallon ? 


What's the Price of Toglheads, at per IId? 
( 
What's the Price of . der Ct, 
\ 7 v 
| - | 
What's the Price of © Cot. at OY per Cwt, 


What's 


r 


f 


What comes 


What comes 


Tons to, at 


£ 


Tuns to, at 


Tons, at 


„* MULTIPLICATION. 
What's the Price of 


per Ton ? 


per Ton ? 


Ton? 


DIVI- 


r 
E 
EET 
5 
Sad 
a4 - 
% x 
8 
06 
WF: 
ws 30 
We 
9 
BY? 
10 
1 
9 
* 
. 
AST.* 
& 
** 
J 
. 
37 
+ 
Ty 
bo 
5 
* 
* 
2 
A, 
* 
5 * 
9 


8 FE a 
dS Fee png 


l 


oa DAD He. 8 
. F 2 , 
KY I et! f 1 2 RE TR 


RO 


* * C 
* D 7 : 2 . 
25 Wan — 7 2 
1 a 7 
5 5M WO PIER 
. e ee e. 


. 
— 


D 1. 1 $1 0-N 


Is the ſeparating or parting of any Number or Quantity given into 
any Parts aſſigned, or to find how often one Number is con- 


tained in another ; ang. in it four Things are to be remark- 


ed, VIZ. 


if The Dividend, or Sum to be divided. 


2d, The Diviſor, or that Number by which we divide. 


3d, The Quotient, or Anſwer to the Queſtion, 


4th, The Remainder, which is always leſs than the ee and 
of the ſame Name with the Dividend. 


There are two Sorts of Diviſion, viz. Short Diviſion and Long 


_ Diviſion : By ſhort Diviſion is meant when the Diviſor does not ex- 


ceed 12; and Long Diviſion, when the Diviſor is more than 
12. In Long Diviſion, we are obliged to aſſiſt tbe Memory by 
multiplying the Quotient Figure and Diviſor together, and to ſub- 
tract that Product from the Dividend, in order to find out the Re- 


mainder; which Operation mult be continued to every Quotient 
| Figure. 
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INSTRUCTION... | 
In the firſt Example in Short Diviſion, take the Diviſor 2, and 


afk how often it is contained in 4, (the firſt Figure in the Dividend) 
which will be twice, and nothing remains; then aſk again, how 


often 2 in 6, it wil be 3 Times, and nothing remains; then a- 


gain, how often 2 in 8, it is 4 Times, and nothing remains; then 


how often 2 in 3, it is 1, and 1 remains, which 1 call ten, and 


add to the next 6, will make 16 3 then how often 2 in 16, it will 
go 8 Times. —Oblerve that the. Number of Times which the Divi- 
tor is contained in the Dividend are all ſet down Figure under 
Figure as you go along, and make the Quotient, in this Caſe, 
22418, If it happens ihere be a Remainder, it is placed after the 
Sum, as in the ſecond Example, FFM 0 

| LONG 
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LONG DIVISION. 


| N® x5, > Ne 9. TY 
diviſor, dividend. quotient. diviſor. divideid. quotient, 
4 % (730 - 79248763240 


INSTRUCTION. 


In Long Diviſion, when there is 2, 3, or more Figures in the 
Diviſor work as in the firſt Example: Aſk how often the Diviſor 
45 is contained in 328, (the three firlt Figures in the Dividend) 


_ and it will be 7 Times; which 7 place in the Quotient, and mul- 


tiplying the Diviſor by it, the Product is 315; then ſubtract 315 
from 328, and there remains 13, to Which take down the next 
Figure in the Dividend, and it makes it 137; then how often the 
fame Diviſor 45 in 137, it will be 3 Times, which carry to the Quo- 
tient, and multiplying the Diviſor by it, the Product is 135; then 
ſubtract 135 from 137, and there remains 2, to which Remainder 


bring down the next Figure in the Dividend, and it makes 26; 


then how often 45 in 26, it will be no Times, which, © carried to 
the Quotient, makes it 730 ſor the Anſwer, and the 26 mult ſtand 
tor the Remainder, | 


Note, Always after you ſubtract, obſerve that the Remainger i: 


ele than the Diviſor. 
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INSTRUCTION, 


'F Whenever there are Cyphers at the End of the Diviſor, cut 
them off, and ſo many as are cut off the Diviſor, the ſame Number 

— Figures muſt likewiſe be cut off the Dividend; tben work the 1 

dum without any Regard being had to the Figures cut off; only re- 3 
f member when the Work is done to annex to the Remainder thole 
rigures cut off the Dividend, as in Exampie 3. 5 


EX- 


EXAMPLES zn DIVISION. 
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Divide 48762 by 24 bar 276350 by A 


6048762 
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DVI S I oN 37 


Anl. 2431—3 rem. 
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Divide 8762408 by 4 Divide 3627843 by 
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INSTAVUCTION.: 


When the Diviſor is ſuch, that any two or more Numbers 
multiplied together will make the ſaid Diviſor, it is ſhorter to di- 
vide by thoſe Numbers ſeparately, as may be ſeen in the firſt Ex- 
ample: Inſtead of dividing at once by 24, it is firſt divided by 6, 
and the Quotient by 4, which make 245 ind the Anſwer is the 


. as if divided by 24. 
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EXAMPLES in 
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Deiner. 


Divide 1351. 48. among 16 . and give them each an equa! 


Share, 


. 
16) 135,4 8 
| = 2G 
5 
20 | | 
— Anſ. 31. 98. 
16) 144 (9, 
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Divide among Men, 


INS T RNUCUT ION. 


When different Denominatione, (whether Money, Weight, « or 
Meaſure) are given to be divided amonglt a certain Number of 
Perſons, the greateſt Denomination is firſt divided by the Number 


of Perſons, and what remains is multiplied by ſo many of the 


next leſſer Denomination, as make one of the greater, (remem- 
bering if there are any of the leſſer Denomination, to add them 
to the Product) and then divide by the ſame Piviſor, ltill con- 


tinbing to work fo till brought into the lowelt Denomination or 


Name, 
Note, In the above Example, if there had TI 2 Remainder aſter 
the Shillings, it muſt have been multiplied by 12, and divided a- 


gain by 16 the ſame Diviſor for the 8 and multiplied by 4, 


&c. for Farthings. 
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' QUESTIONS 75 exercif DIVISION. 


A Captain and 250 Men took a Prize worth 4501. of which the 
Captain is to have 4 for his Share, and the reſt to be equally di- 
vided among the Men; how much will each Man get? | 
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One Ninth is 
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g  BETVEISEON nm 
I ff 56 Buſhels of Oats be allowed to 32 Horſes for a Month ; : 
iS How 0 Pecks ſhall each Horſe have for his Share ? 
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If a Hogſhead of: Wine is given to be drunk amongſt 96 Per- 


ſons, and ſuppoſing each Perſon to drink the lame Quantity; How 
much will come to cach Perſon's Share? 


by Note, Diviſion and Multiplication do interchangeably prove one 
another; for in Diviſion, if you multiply the Quotient by the 
Diviſor, the Product will be equal to the Dividend. 
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5 This Rule ſhews how to bring all Sums of great Denominations _ 
* into ſmall ones of another Denomination, {till retaining the 
3 lame Value, by Multiplication, and all Sums of leſſer Denomina- 
1 tions into greater by Diviſion. 1 5 
| EXAMPLES ia REDUCTION of MONEY. © 

| E * A MEER i. RF 
dE | In 241. How many Shillings and Pence ? | £ 
78 20 ä 5 : 


480 shillings 
„„ 


Anſ. 5760 Pence. | . 


INSTRUCTION, 


is When it is required to reduce a Sum or Number of a greater 
1 Denomination into a leſs, (but ſtill retaining the ſame Value) mul- 
1 tiply the given Sum by as many of the next lejs Denomination as 
8K will make one of the greater; as in the firſt Example, 241. mul- 
8 tiplied by 20, the Shillings in a Pound, produces 480 Shillings ; 
ak2w⸗znd then 480 Shillings, multiplied by 12, the Pence in a Shilling, 
1 produces 5760 Pence, which are equal to the 241. or the Pence 
SF might be found by multiplying the Pounds by 240, the Number 
W of Pence in a Pound. On the contrary, when a ſmall Kind, or 
Wi: Denomination is given to be brought into a greater one, it is di- 
” | vided by as many of the fame Kind as will make one of the nekt 
1 greater ; as in the ſccond Example, 5760 Pence is divided ſirſt by 7 
| 12, (the Pence in a Shilling) and quotes Shillings, and thoſe Shil- 
tings again by 20, (the Shillings in a Pound) quotes 24). which 


proves the preceding Queltion, | 
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3 EXAMPLE 2. 
1 In 5760 Pence, how many Pounds Sterling? 
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Anſ. 24 Pounds. 


In Ae Pounds, how many Farthings? 
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How many Two - pences in pounds? 
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„ TEDUCTION: 


In T wo-pences, how many Pounds ? 


How many Half-Crowns in | Guineas ? 
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In Half. Crowns, how many Guineas 4 


| How many French Crowns, at each, are equal in 
| Value to Britiſh Crowns ? _ 
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1 How many Dollars, at 4s. 6 d. are equal to 


= R x Vf 
| [8 Moidores, at 27 8. each? 25 


How many Marks, at 13s. 49. each, are equal to 
Pieces of Money, at per Piece? | 
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9 RE DUCTIONMTROY WEIGHT. 1 


1 Reduce 40 2. 
oz. dw. gr. into Grains? 


In | a 
1 Grains, how many Pounds ? 
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Hogſheads of Ale 
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Rundlets of Wine, each containing 18 
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Tuns of Wine, how many Gallons? 


LIQUID MEASURE. 
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t betwixt Newcaſtle 


how many Miles ? 


LONG MEASURE, 


R EDU U CT 10 


and London, it being 274 Miles ? 
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In / 4 2 & 2 Acres, how many Roods and Perches ? 
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An Eltate of V, Acres is left equally amongſt four Sons; 
I deſire to know how many Perches there are in each one's Share 
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CLOTH MEASURE. 


In Pieces of Cloth, each Piece 


: Yards, how 
many Quarters and Nails? 
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Nails of Iriſh Cloth, how many Pie 
each Piece conſiſting of 


ces, 
"Yards? 755 


Ells of Holland, how many Ells Engliſh ? 
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DRY MEASURE. 


Quarters of Wheat, how many Pecks ? 
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KEE DUCTION, 3 

Tx. 

How many Days old muſt a Perſon be, that was born on Chriſt 
mas- Day 17 this being | 17 


In b Days, how many 
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T AR E and YT R Er. 


Tite 18 an Allowance made to the Buyer for the Weight of the 
Bag, Caſk, Cheſt, Wrapper, &c. into which Goods are es 


Tret is an Allowance made by the Merchant to the Buyer of 1 z 

41. in 104 lb. for Waſte and Dult in ſome Sort of Goods, = 

Cloff is another Allowance of 21b. for every 3 Cwt. for the NF 

turn of the Scale; but this is allowed only in ſome particular _* 

Things and Caſes, 35 | 1 | E 

Note, The whole Weight, before any Allowances are made, is _ 

c:Hled Groſs 3 when Part is deducted, the Remainder is called Sut- 5 

i tle; but when all are taken from it, what's left, is called Neat, T 
| EXAMPLE I. 1 
I demand the neat Weight of 99 C. 2 qrs. 12 lb. groſs, 1 


Tare 14 lb. per 1121b. 


2 — 


14 lb. is 99 2 12 groſs Weight, 
12 1 22 1 Tare. 


87 © 17 f neat Weight. 
„„ TNSTRUCTLION, 


Thatever Tare is allowed, if it be the even Part or Parts of an 
C. wt. the whole groſs Weight muſt be divided by the ſaid Part 
or Parts, and the Quotient thence ariſing gives the Tare of the : 
whole; which ſubtract from the whole Groſs, the Remainder is the * 
neat Weight; as in the Example above, the groſs Weight is 
divided by 8, (becauſe 141b. is the eighth Part of an C.) and it 
gives 12 C. 1 qr. 224 lb. which, ſubtracted from the Groſs, IT 
leaves the neat Weight. 8 N „ 8 
Note, If Tret had been allowed along with the Tare in the a- 
bove Quelticn, after Pau the Tare from the Groſs, the Re- 
mainder would then have been Suttle, and that Suttle divided by 
26, (becauſe 4 lb is the 26th Part of 104 1b.) would have given the 
Tret, which mult haye been ſubtrafted from the Suttle to find the 

neat Weight. — 1 
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3 Tare per C. Weight ? 


In Hogſheads of Tobacco, each C. qrs, bb. 
Groſs. Tare per Hogſhead, how much neat Weight? 


What's the neat Weight of 8. ars. groſs, 
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Tret, 41b. per 1041b. and Cloff 21b, for 


I 
Tret, 4 lb. per 104 Ib. 
G. 
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T AR E ad TRE T, 


per C. 


What's the neat Weight of | 


What's the neat Weight of | 


Tare 


every 3 C. Weight? 
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RULE OF THREE DIRECT. 


This Rule teacheth from three Numbers given, to find out a 


* 
. 


fourth, which ſhall bear ſuch Proportion to the ſecond, as the 


third doth to the firſt, 


For the Work cf this Rule, reduce your firſt and third Num- 
bers into one Name, and your ſecond Number into the lealt Pe- 


nomination mentioned; then multiply your ſecond and third Num- 
bers together, and divide the Product by the firſt, the Quotient is 
the Number ſought, in ſuch Denomination, 3 as your ſecond Num- 


ber was reduced to. 


QUESTIONS. 
If 31b. of Sugar coſt 18. 6d. what will vn coſt? 


555 J. 
Anſ. 2 8 


58 THE RULE OF TH NEE DIRECT, 


Ib. coſt? 


if & lb. of Tobacco #; what will H. 


IF duy x Yard of Cloth, how many Yards wil! 
colt ? | Da 


INSTRUCTION, 


In the letiag of all Queſtions i in the Rule of Three, ſet that 
Number in the Queſtion which is of the ſame Species with the 
Number ſought, in the ſecond Place; that which gives it, in the 
firſt; and the third in Courſe will ſet itſelf. In the firlt Example, 
Money being demanded, 1s. 6d. which is of the ſame Species 
with the Number ſought, is ſet in the ſecond Place; and 3Ib. ot 
Sugar, which gives it, in the firſt ; then conſequently 96 Ib. mult 
{tond in the third Place. The Numbers being thus diſpoſed, viz. 
the firſt and third made of one Name, and. the ſecond reduced into 
the loweſt Denomina'ion, I then proceed to multiply the ſecond 
and third Numbers together, and divide by the firſt, which quotes 
576d. equal 21, 8s. 

Note, When you can reduce your firſt and ſecond, or firſt and 
third Terms, into ſmaller ones without a Rema' nder, by taking 


an equal Part of both, the Work may be greatly abridged : As for 


Example, if 24 Yards coſt 96 Crowns, how many will 36 Yards 
colt? Anſwer, 144 Crowns. Here, inſtead of 24 and 36, the 
firſt and third Terms, take the 4 of each, and you will have 4 and 
6 for the firſt and third Terms; by which multiply and divide, 
and the Anſwer will be the ſame as if 24 and 36 had been made 
Uſe of. Obf rve, that the three Terms mnſt never all be reduced 
together; only the firſt and ſecond, or the firſt and third. In this 

Caſe, if the firſt and ſecond Terms be redued to 3 and 12, or to 
1 and 4, the ſame Anſwer will be produced by the Operation. 

| N | Ti 
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THE RULE OF THREE DIRECT. 
If a Pound of Candles coſt what will 
Dozen colt ? 


TE 


If in Days I ſpend | | how many 
will it come to in a Lear? 


A Soldier's weekly Pay is „ 4. which is forborn for 
Tears, Months, Days, what then is 
due to him? Fo 1 5 


A * 
way 
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d. per ann. I demand what I may 


ſpend daily out of the Remainder to the Year's End? 
per Yard, and ſell it again at 


Marks out of an Eſtate of 


8. 
per Week, how many Months Board may I have 


what ſhall J gain by laying out 


If I lay up yearly 
I, 
If I boy Cloth for 


6 THE RULE OF THREE. DIRECT. 


L "44 
= 1-44 + <A, 76 hs 
* TY = 2, 
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THE RULE OF THREE DIRECT. 61 


What Quantity of Pepper at per Ib, may I have in Re- 
turn for Id. of Tobacco, at per C. wt, | 


What's the Price of the Neat Weight of . | 
E > Quarters Groſs, at pet Ib. Tare, per C. wt. 


A Merchant ſends abroad Pieces of broad Cloth, each 
Piece containing  —- Yards, at per Yard, and ex- 
pects, in Return, the one Half in Brandy, at 
per Hogſhead, and the other Half in Lemons, at 
per Chelt, what Quantity of each muſt he have? 


62 THE RULE OF THREE DIRECT. 


If 10 of Tea be worth 21 lb. of Chocolate, and 3 1b, of Cho- 


colate coſt b, d. how much will 
Ib, of Tea coſt ? | 


How much will pay a Regiment of Soldiers, conſiſting of 
Men for Months, at per Day each Man? 


| PROOF of te GOLDEN RULE, 


To prove your Work, multiply the fourth Number by the 


firſt; and if that Product be equal to the Product of the ſecond and 
third, the Work is right, othervite not. 


63 


T N 
INDIRECT RULE OF THREE. 


If the Term which aſketh the Queſtion be leſs and require more, 
or more and require leſs, then is it the Indire&t Rule of Three, 
and is performed by multiplying the firſt Number and ſecond to- 
gether for a Dividend, and dividing by the third, the Quotient is 
the Anſwer required, | 


QUESTIONS. 
If 9 Men can finiſh a Piece of Work in 30 Days, in how many 
Days will 15 Men do the lame? | 


Men. Days, Men. 
It 9.2 30 115 


0s Anl. 18 Days, 


] | — 


As in the Rule of Three Direct, ſo here alſo, the firſt and third 
Numbers mult be of the ſame Name or Denomination, and the 
fourth Number, or Anſwer, will be of the ſame Name as the ſe- 
cond, the Demand always laying upon the third; as in the above 
Example, 'tis demanded how long 15 Men will be doing the ſame 
Work that 9 Men does in 30 Days. Now, we may here very rea- 
fonably conclude, that the 15 Men, being the greater Number, muſt 
do it in leſs Time: Therefore, this being more and requiring 
leſs, I know it to be a Queſtion in the Inverſe Rule of Three; fo 
multiply the firſt and ſecond together, and divide by the third, the 
Quotient is 18 Days; in which Time tbe 15 Men will finiſk the like 
Work that 9 Men did in 320 Days | 


ti; 
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64 THE INDRECT RULE OF THREE. 


| If for the Hangings of a Room there be uſed | Yards 5 1 
f of Paper, Inches broad, how many Yards will it tre- 
| auire of in Breadth? ki 


1 X 2 * 3 
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If a Board 18 1 FT OW broad, how much in Length 
will make a Foot Square of the ſame ? | EN 


How many Yards of Silk, three Quarters broad, will line 
Yards of broad Cloth that is two Yards broad ? 


If 


= 
= 
s 
of. 
SV 
1 


ards 1 4 If when the Price of a Buſhel of Wheat i is 28. 3d. the Penny 


THE INDIRECT RULE of THREE, 65 


te- 1 2 


5 5 : 2 
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Loaf weighs Ounces, what muſt the Penny Loaf weigh, 
when the Price of a Buſhel of Wheat is NO + ; 


KIM 


* SY 


A Caſtle having in it Men, hath Proviſions only ſuf- 


-— ficient for Months, how many Men muſt be ſent out, that 
8 the ſame Proviſions may ſerve Months ? 
gt : 8 


If James borrowed of Peter Pounds for 
Months, how much ſhould James lend to Peter fot 
Months, to requit his Favour ? 


PROOF of the INDIRECT RULE OF THREE. 


> Multiply the ſirſt and ſecond Terms together, and that ProduQt 
| will be equal to the Product of the third and fourth Terms. 
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ſecond ; 
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COMPOUND RULE DIRECT. 


Tn this Rule five Terms are given in the Queſtion to find a ſixth, 
which muſt bear ſuch Proportion to the fourth and fifth, as the 


third bears to the firlt and ſecond, In all Statings make the 
ſirſt Number of the ſame Name as your fourth ; your ſecond Num- 
ber the ſame Name as your fifth; and your third, or middle Nam- 


ber which governs the Queltion, mult always be of the ſame Name 
then multiply the three laſt Numbers to- 


of the Anſwer required ; 
gether for a Dividend, and the two firſt for a Diviſor, the Quo- 
tient will be the Anſwer, 

Note, Queſtions in this Rule may alſo be anſwered by two 
Statings in the Single Rule of Three, 


EXAMPLE 8. 


If 1061, in twelve Months gain 61, Intereſt, what Intereſt wi)! 
751. gain in nine Months ? 


J. mo. bY 'l. mo. 


If 100—12—6— 92 — 


12 9 
855 
6 1 


1200) 5130 (4 5 6. Anf. 
INN Ile. 

The five given Numbers in the Example above, conſilt of two 
Parts, viz. a Suppoſition and a Demand, The Suppoſition is con- 
tained in the ſirlt three Numbers, that is, 100, 12, and 6; for it 
is ſaid, if too]. in twelve Months gain 61. Intereſt: And the De- 
viz. 75 andg; for it is demanded, 
how much 75 l. will gain in nine . Then in ſtating all 
Queſtions in this Rule, remember to ſet that Number which is of 
the ſame Species with the Number ſought in the third Place; that 
which gives it, in the firlt ; the Number common to both, in the 
and that which is of the ſame Species with the firſt Num 
ber, in the ſourth Place; ; the fifth Number in Courle will ſet it 
ſelt. 
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THE COMPOUND RULE DIRECT. 


If 21. 10s. pay the Wages of nine Men for a Week, how much | 


will pay the Wages of forty Men for thirty A . 


If 640 Buſhels of Oats ſerve 420 Horte live Days, how many 


Buſhels will ſer ve 800 Hotles for 


% 


Days ? 


THE 
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COMPOUND RULE INVERSE. 


Having oberved the ſame Rule here as in the Compound Rule 
Direct, that is, making the firſt and fourth, and ſecond and fifth 


Numbers of like Name; proceed then to multiply the ſecond, third, 
and fourth Numbers — for a Dividend, and the firſt and 


fifth together for a Diviſor, the Quotient will be the Anſwer re- 
quired in the ſame Name or Denomination of the middle Number. 
EXAMPLE, 


If 50 Men in fix Days build a Wall 30 Yards in Length, bow 
many Men will build a Wall 200 Yards long in three Days ? 
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THE COMPOUND RULE INVERSE. 69 


if for 20d. when the Tun coſts 721. you have two Pints of 
Wine, how many Pints may you have in Proportion for 3od, 
XZ when the Tun coſts but 12 | | 
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If 20 l. gain 161. in 15 Months, what Sum of Money will gain 
241. in Months ? | 
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r PRACTICE. 


This Rule is a Contrafion of the Rule of Three, when a Queſtion 


of the ſaid Rule hath its firſt * l of One, or an 
Unit. 


1 The TABLES. 

1 The Aliquot, or even Parts of a Shilling. 

'Ki 6d. Id. | 3d] 2d. | 11d] Id. | d. | d. d. 

Þ F OLE 

ä The even Parts of a Pound. 

| 1 Itlos. 6s. 8d. | 58. 58. | FREY | 28, s. 6d. | 28. | 18.89. 1 IS, Fil | 

1 | | EY [ 4 1+++1 LF Þ+ EE __— =1 13 
| 15. 3d. I. [ 89: [ 64d. [Ad. I 34.124. UI d. 

„ 301. 7% 35.1 88 | ye | 14 | 76 


The even Parts of a Hundred Weight, 


ſ561b. | 28 lb. 6b. abb. | 8b. [ 7b.) 1 
1.1 144-4 66 1:0 4 
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What will 98 76 oz. coſt, at æ d. per Ounce ? 
4) 9876 


— — — 


122469 


— — — 


20) 205-9 


Anſ. L. 10-5 —9 


What will 743 oz. colt, at 1 d. per oz. 
299743 


— 


A. 
2 


1204871 


20040, 11 


Anſ. L. 205 —114 


INSTRUCTIONS. 


i. When the Price of the Integer is Farthings, take the Ali 
quot Parts of that Price contained in a Penny, which muſt be Di- 
viſors to the given Number, and the Quotient will be Pence, 
which divided by 12 and by 20, gives Shillings and Pounds. 


2, When the given Price is Pence, if it be the Aliquot or even 


Part of a Shilling, divide the given Quantity by the Number an- 
ſwering thereto, and the Quotient is Shillings; but when the 
given Price is Pence, or Pence and Farthings, and not the even 
Part of a Shilling, it mvſt then be divided into even Parts, and 
the Quotients added together will be the Anſwer in Shillings. 

3- When the given Price is ſuch a Number of Shillings, or Shil- 
lings and Pence as make an even Part of a Pound, divide the given 
Quantity by that even Part, and the Quotient will be Pounds: Or, 
when the Price is Shillings and Fence ; or Shillings, Pence, and 
Farthings, and not the even Part of a Pound, firit take for ſuch 
Shillings as are the even Part of a Pound, then for the remain- 


ing Shillings you may either take for them as before out of the 


given Number; or, which is as well, take an even Part of the 
Number produced by the former Diviſion, (regard being had to 
the Value of the aliquot Part it came from) to make up thoſe 


vou want. After that, you may take an even Part of the Sum pro- 


duced 
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72 PRACTICE 


What will 9438 oz. coſt, at 1 What will 87 42 Ib. coſt, at 
2.4. oz. ens iq per lb. 


What will 9076 Ib. coſt, at What will $4321b, colt, at 
19, per Ib. | 4 : „per Ib. 


1 


duced for the leaſt Number of Shillings for the Pence you want; 
and for the Farthings an even Part of that produced by the Pence, 
And laſtly, adding all together, the Sum will be the Anſwer in 


Pounds, &c. 


4. When the Price of the Integer is Pounds, with Shillings, 1 


Pence, and Farthings, multiply the Quantity given by the Num- 
ber of Pounds, and for the Shillings, Pence, and Farthings, pro- 
ceed as before directed. | | PRs 

5. The Value of the Remainder is always equal to ſo many 


Times the Sum you take the aliquot Part for. As for Inſtance, 


it yon divide by g for 38. 4d. and 5 ſhould remain, then the Va- 
lue thereof would be 5 of a Pound, or 5 Times 3s. 4d.—16s. 8d. 
And when it happens, as it frequently does, that you are obliged 
to take an even Part of a Sum drawn from the given Quantity 
to make up what you want; in this Caſe obſerve, that the Re- 
mainder will always be ſo many Parts of a Pound, if the Sum di- 
vided be Pounds; or ſo many Shillings, if Shillings be divided ; 
and not ſo many Times the Value of the aliquot Part; the Re- 
mainder from the given Quantity being only ſo many Times the 
Value of the aliquot Part you divided for, * | 
What 


What will 8274 Ib. coſt, at 
per Ib, | 


Wust will bb. colt, 


What will lb. coſt, 
at | 


| 


What will Ib. coſt, 


PRACTICE. 72 


What will Ib. coſt, 
at 5 per lb. 
What will Yards colt, 
at per Yard ? 
What will Yards coſt, 
lat per Yard? 


What will — Yards coſt, 
at per Yard? 
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What will 


| Ells coſt, 
per Ell? 


Ells colt, 


per Ell! 


Ells coſt, 


per Ell? 
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2 Stone colt, 5 : 


* Stone? 


Stone colt, 
per Stone? 1 


stone coſt, 
per Stone? 


Gallons colt, 
per Gallon ? 
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TRACTICE 75 


What will 4 Gallons } What will Hogſheads 
colt, at per Gallon? | coſt, at By 
| per Hogſhead ? 
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1 What will Hogſheads What will | Cwt. coſt, 
» | 3 7 
per Hogſhead? 9 5 1 
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What will Hog ſheads | What will Cut. colt, 
colt, at = b per Cwt. 
per Hogſhead ? | 


What will Cwt. coſt, 
at per Cut, 


What will Hogſheads 
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What will 


What will the neat Weight of 
Cwt. Groſs coſt, at 


per Cwt. 


Tare Ib, per 112 lb. 


PR AC TI C E. 


Cut. coſt, 


: 
1 # 


w— 


What will the neat Weight of 
Cwt. Groſs coſt, at 


per Cut, 
Ib. per 112 lb. 


”_ 


30, 
NG 


Tare 


What will the neat Weight of 
Out. qrs. Groſs 
coſt, at per |b, 


Tare per Cut. 
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Simple Intereſt is that which ariſeth from the Principal only: Com- 
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Intereſt is ether Simple or Compound. 


pound Intereſt ariſes from both Principal and Intereſt; and is 
therefore called Intereſt upon Intereſt ; but this is ſeldom allows 
ed, except in ſome particular Agreements. 


PSIMPLE INTEREST, 
: Ls # 
What's the Intereſt of 420—10 for a Year, at 5 per Cent, 


21)02—1O 
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12 
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INSTRUCTIONS. 


1. To find the Intereſt of any given Sum for a Year, multiply the 
Principal by the Rate per Cent. and inſtead of dividing by 100, 
cut off two Figures towards the Right-hand, and the Figures to- 
wards the Left are Pounds Intereſt ; then multiply the wo Figures 
cut off towards the Right-hand (being the Remainder) by 20, ta- 
king in the odd Shillings, and, cut off as before, the Figures on 
the Left are Shillings; ſo proceed to multiply the Remainder by 
12 and by 4, [till cutting off two Figures, and you have Pence 
and Farthings. | | | 

2. When the Principal is put out for Years and Months, find the 
Intereſt for the Years firſt, and take the Months as even Parts of a 
Year ; but if the Time be odd Weeks, or Days, find the Intereſt 
by a ſecond Stating in the Rule of Three, making a Year, or 365 
Days, your firſt Term. | 

3. When 4, +, or 2, are given along with Pounds in the Rate 
per Cent, multiply firſt by the Pounds given in the ſaid Rate, and 
let the Parts for 2, 4, 4, &c. be taken from the Principal, and added 
to that Product; then cut off two Figures, and proceed as before. : 
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73 SIMPLE INTEREST. 


If 1001, in one Year's Time gain Intereſt, what wiil 
J. gain in the ſame Time? 


What is the Intereſt of for Years, 
Months, at per Cent, per Ann. 


What is the Intereſt of Ns for Years, 
Months Days, at per Cent, per Ann, 
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per Cent, per Ann, 
per Cent, per Ann, 


per Cent, 


SIMPLE INTEREST. 
Week's Intereſt of np 


What's the Amount of 


What's the Amount of 
Years, at 
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COMPOUND INTEREST. 


Compound Intereſt ariſes from both Principal and Intereſt ; and 
| is therefore called Intereſt upon Intereſt. 


3 La 


per Ann. Compound m_ 2 C5 


INSTRUCTION. 


Find the Simple Intereſt of the given Sum for the firſt Year, and 
make that Sum, and the former Principal, the Principal for the 
ſecond Year, and find the Amount of that Principal for the ſecond 
Year; then find the Principal and Intereſt for the third Year 
in the like Manner; and ſo on for any Number of Years oo : 
Fry f | . 


What will 10001. amount to in three Years, at 41. per Cent. 
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COMPOUND INTEREST. 


What is the Compound Intereſt of 
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per Cent, per Ann, 
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What is the compound Intereſt of 
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REBATE OR DISCOUNT. 


By Rebate or Diſcount, is meant when a Sum of Money due at 

any Time to come is ſatisfied by paying down ſo much preſent 
Money, which being put out after the ſame Rate per Cent. and 
for the ſame Time would amount to the given Sum, 


What is the Diſcount upon a Note of 157 l. due 9 Months 
hence, at 5 per Cent. fs | 5 


. 
It 1 or 12——$5——9 
| "0M 


12)45( 31. 158. 
a os 


| Rem. 9= 158, | 
Then if 103. 15$.—31. 15 8.157}. 
| . 20 LE. 
Or if 20758, — 758, — 1571. 
| | 7 
785 
1099 


2075 )11775( 51. 138. 5d. 3 the 
10375 Anl. 


—— — — 


1400 Rem. 


INSTRUCTIONS. 


1. Find the Intereſt of 1001. for the Time propoſed in the Queſti- 
on, which Intereſt added to 100 J. will be the firſt Term in your 
Stating; the ſecond Term mult be the Intereſt alone; and the 
third Term is the Sum given in the Queſtion to find the Rebate ot 
Dilcount. If you want to know the preſent Worth, ſubrraR the 
Rebate from the given Sum, or make 1091, the ſecond Number ig 
the Stating. . 1 | | 5 
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REBATE OR DISCOUNT. 83 


" Bought Goods to the Value of a NR gs 
1 Months Diſcount, at pet Cent. per Ann, what muſt 
1 be be paid down? | ” 
: BY 
t_ bY 850 
gz . RE 
4 os © \ 
4 9 Rs * | 3 1 C 5 
R 
\ | 4 W — — - 
It I have a Prize of drawn in the State Lottery, 
which is payable Months after, how much mult I re- 
ceiye when ] allow per Cent. for preſent Payment? 


ur 


2. The Value of the Remainder is found by multiplying by 20, 
13, and 4, and dividing each Time by the former Divifor. 

N. B. Why the firlt and ſecond Terms are Shillings, and the 
third Pounds, and the Quotient thence ariſing Pounds, ſee the 
Note in Page 58. be 
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EQUATION OF PAYMENTS, 


= WW: 
By this Rule is found at what Time ſeveral Sums that are to be | 
paid ſeparately, and at different Times, ſhould be brought into 
one Payment. | | i 
A Merchant bath owing him 12501. to be paid as follows: | 
\ $001. at 6 Months, 700). at 3 Months, and the reſt at 3 Months, 
but as tis agreed to make one Payment of the whole, the Time 
is demanded ? | | 1 5 
| * L. . 
300 700 250 
. 3 
Whole Debt 1890 2800 750 
N 5 1 1 
1800 | ES » 
: FER | | BW ? 
1250 )5350( 4 Months and 8 Days the 
. Anſwer. 7 
359 = 8 Days. F 


SMT >. - 
* 5 7 
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INSTRUCTION. 


M.ͤultiply each Sum by the Time, and add their Products toge - 
ther, which divide by the whole Debt, and the Quotient will ſhew 
the equated Time. The Value of the Remainder is found by mul- 
tiplying it by 30 far the Days in a Month, and dividing as — 


vs 


1 


1 
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EQUATION OF PAYMENTS. 8g 


A owes B a certain Sum of Money, which is to be diſcharged at 


three ſeveral Payments, that is, + at - Months, 4 at 


Months, and 3 at Months, but they agree to reduce them 
to one Payment, when muſt the whole be paid? 


A Merchant bought Goods to the Value of 
upon the following Conditions, viz. 3 to be paid in 
Months, and the Remainder in Months: I demand the 
equatgd Time, 


TTV 


Barter is a Rule by which Merchants exchange Goods of ſeveral 
Prices and Quantities, and teacheth ſo to proportion them as 
that neither Party may ſuſtain Loſs. 


How much Tea, at 5s. per lb. myſt be given in Barter for 
3 C. of Sogar, at 8 d. per lb. . e 


4 . . . 
— If 5 8.—1—11—4 
5 | EE - ,* 
2 | — 
— 31224 
96 NE . | 
24 44—t lb. the 
Anlwer, 


8d. = 7, )336 at 8 d. per, Ib. 


L. 11 = 2 5 — 48. 


IN eee. 


All Queſtions in this Rule may be ſolved by the Single Rule of 
Three, or by Practice, when the firſt Term conſiſteth of one, or 
an Unit. In the Queſtion above, the Price of the 3 C. of Sugar 
is ſirſt found hy Practice to be 111. 4s. then the next Thing to 
be conſidered is, How much Tea this Sum will buy at 5 s. per Ib. 

which is, by a Rule of Three Stating, feund to be 44 J Ib, as ore. 


1 


ARTE KR ws 


A harter'd | Hogſheads of Tobacco, each weighing 
| | C. Ars. at per Ib. with B for 


Gallon ? 


A and B barter ; A hath Yards of Cambrick, worth 


} per Yard, for which B giveth him in ready Money 


J. and Cwt. of Pepper: How did B rate bis 


C and D barter ; C hath _ Gallons of Brandy, 

Worth per Gallon ready Money; but in Barter he 
will have | per Gallon ; D hath Serge worth 

per Yard ready Money. The Queſtion is, how many Vards of 
Serge D mult give C for his Gallons of Brandy? 


Hogſheads of Brandy: How did B rate his Brandy per 
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LOSS AND GAIN, e 


By this Rule we diſcover what is got or lolt oy Cent, i in ſelling 
and buying Goods, dc. 


a — 


if 
mY If I buy Candles at 51. 2 the Pound, ad fell them _ for 
6 d. 4, What is gained per Cent. ” 
5 1 **VVVVVVV - 
|" If 5 :—3—100, or 96000 | 
he < 8 3 15 
5 ä gre. J. 4. 
1 | 22 22 ) 288000 (1 3090 = 1 fe 10 85 
4 „ the Anſwer. 
1 200 
20 


ax 
23558 
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INSTRUCTION. 


. In this Rule it is oſten required how much is gained or loſt 
per Cent. at the Price the Goods are fold at; that is to ſay, How 
1 much Profit would be got, admitting 100 l. were taken for Goods 
ſold at the Rate propoſed? To anſwer this, you are to conſidet 
how much the Sum given for any Quantity gains; and then ſay, 
if that Sum gains ſo much, How much will tool, gain? The o- 
ther Parts of this Rule, being lo very eaſy, that a farther Ex- 
planation is thought needleſs. | 
When there is Loſs in the Caſe, it is ptoportioned in the like 
Manner, viz, if the Sum eiten loſe ſo much, What will 100]. 
loſe, &c. 1 


LOSS AND GAIN. 99 
5 5 ff I buy Cwt. of Tobacco for ak 136. 4d, and ſell 
it again fot per Ib. Whether do I gain or loſe, and what 


Wis boy ob for per Yard, Tow muſt 1 ſell it to 
ein 201, per Cent. 


5 If T have Goods to the Value of and am obliged 
0 ſell them at per Cent. Loſs, what come they to ? 
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SINGLE FELLOWSHIP. 
Single Fellowſhip is when the Stock of each Partner continues for 


an equal Term, or Length of Time in Trade, and is pertorm'd 
by this Proportion. = | EP Tu 


* th —— 1 


——_— 


As the Sum of the ſeveral Stocks 

Is to the whole Gain or Loſs ; 

So is each Man's particolar Stock, 
To his Share of the Gain or Loſs, 


V Nu 
Three Merchants make a joint Stock; A puts in 4001. B 480], 
and C 5201. they gained 3ool, What is each 2 2 = us p 


A's Stock 400 If 1400 300 400 
B's Stock 480 Cr Lo ]J”d 
C's Stock 520 i 134 | 0031200 | oO 
| — A's Gain L. 85 14 34 15 
Total 1400 | LE OK TOY 
% EYLy 
If 1400 300 480 
| 300 
14 | 00)1440 | O 
B's Gain L. 102 17 17 33 | 
. 5 - eee 
If 1400 300 5 20 . A's Gain 85 14 34—12 
300 B's ditto 102 17 14—1 
C's ditto 111 8 63—;; 
14 | 00)1560 | 00 a | — 
bel 9 a 5 Whole Gain L. 300 © o 


C's Gain L. 111 8 63 17 
J)Võͤĩ ³ðù̊y i 
1. In this Rule there muſt always be as many Statings in the 
Rule of Three, as there are Partyers in the Queſtion ; as in the 


Example above, there being but three Partners, three Statings are 


only neceſſary to ſkew each Partner's particular Gain, 1 all the 
8 = x I, Statings 


— 


Ae. 
4.90 


10 


940 


i 
© 
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SINGLE FELLOWSHIP: gr 


Four Gentlemen fitted out a Privateer, which took Prizes to 
the Amount of ß of which the firſt was to have x, the 
ſecond £, the third 4, and the other 3. Now, on dividing the 
Spoil, they found they had a conſiderable Sum left, after each had 
received his Share as above. Quere, How much muſt each have 
of the whole? | 


<tatings in this Rule, the Sum of the ſeveral Stocks is the feſt 


Term, the whole Gain or Loſs the ſecond, and the third is 
one Man's particular Stock, and the Sum ariſing from the Opera- 
tion his Gain or Loſs reſpectively. N | 

2. In all Caſes where the ſeveral Shares fall ſhort of the Sum 
gained, or to be divided, (or where they exceed it) as in the le- 
cond Queſtion, the belt Way, is to find out a Number that 
will anſwer to all the Parts or Shares, or one that is the Multiple 
of the under Part of the Fraction of all the Shares given, (the ſmalleſt 
Number is the molt convenient) then ſay, as the Sum of the 
Parts of the ſaid Number is to the Number itſelf; ſo is any one 
of the Parts of the given Number to its Proportion of the whole 


ME reſpectively, 


3. This Rule is proved by adding the Anſwers of the ſeveral 
Operations, or all the Partners particular Gain or Loſs together, 
into one Sum; which, if it agree with the Sum gained or lolt, 


9 the whole is right ; if it does not, ſome Error bas eſcaped your 
© Notice in the Operation, 


Fous 
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gs SINGLE FELLOWSHIP, 
Four Men are in Partnerſhip, viz. A, B, C, and D. 


A 's Stock is — 


| 
A 


They loſt in Trade What muſt each Partner 
 fuſtain of the ſaid Loſs ? 
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Three Merchants in Company, A, B, and C, bought a Quantity 
of Brandy, which coſt them _ | and they ſold it again 
for Now A gave towards buying it, 
EE +-” How much is each Man's Share 
of the Gain ? 


— . * * . r 
* — —ꝓ — — — ——— 
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DOUBLE 


DOUBLE FELLOWSHIP. 
Double Fellowſhip is when each Man's Stock has Relation to a | 
particular Time; and after multiplying each Man's Stock and 1 


” Time together, and adding the ſeveral Products thence aciſing, 
the general Proportion will be, viz, | 
As the total Sum of the Products 
Is to the whole Gain or Loſs; 
So is each particular Product 
To its Share of the Gain or Loſs, 
A, B, and c, being in Partnerſhip, A put in ſor 
Months, B — for Months, and C for 
| Months, and they gaiu'd How mult it be divided? 
ity 
lia 
it, 
are 


INSTRUCTION. 


In this Rule, great Care muſt be taken to reduce al} the particu- 
lar Times (if not ſo given) into one Name, (i. e.) all into Years, all 
Months, all Weeks, or all Days, &c. then proceed as in Single 
Fellowſhip. This Rule is likewiſe proved in the ſame Manner as 

the former, 
= Three 


7 . = 


— ern. 5. = 019 
_— 
6 * 


Kͤũ4ũ x 2 


—— 


an 2 
— * 2 2 ps — 
* 5 * - — * a — — note 
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34 DOUBLE FELLOWSHIP. 


——— —— — — — 


Three Merchants join in Trade: A put in for 
Months, B for Months, and C rr 
Months; but by Miefortune they loſt _ What mult each 
Man ſuſtain of the Loſs ? „ 


A and Bin Company : A put in the ſirſt of January . 
but B could not put any in till May-day following; What mult. 
B then put in to have an equal Share with A, at the End of twelve 


EXCHANGE. 


95 
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CH 
As the Nature of Exchanges has been copiouſly and diſtinaly 
- handlcd by many able Accountints ; I (ball therefore only pive 


two or three Examples of the Exchanges of England, with ſome 
of the principal Places abroad. CL SE WA 


In Spain they keep their Accompts in Rials and Marevedies, and 
exchange generally by the Piaſtre, England giving an uncertain 
Number of Pence and Parts for the ſaid Piaſtre. 

334 Marevedies make 1 Rial. 
8 Rials — — 1 Piaſtre, 


A Merchant at Madrid ſends over Goods to London to the Vas 
ue of Piaſtres Kials, Exchange at 404 d. 
per Piaſtre z How much Sterling Moncy will it amount to ? 


TN$TRUCTION. 
In this Rule, obſerve to place the Rate of Exchange (whether 

of Engliſh or Foreign Money) in the gend Place; that is, of the 
ſame Species with the Demand in the Queltion, and you cannot 
go wrong in the other Numbers; then proceed as in the Rule of 
Three. To find the Value of the Remaindets, obſerve to multi- 
ply always by that Namber of the lower Denomination, which 
makes one of the ſame Denomination with vour ſecond Term, and 
divide by the former Diviſor, &c, 
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56 EXCHANGE "* WM 


In Portugal 43 keep their Accompt in Reas, a and exchange by 
the Mill- rea, 1000 Reas making 1 Mill- rea. | 


, A Merchant of Oporto ſends, over to England a Quantity of 
Wine to the Value of ON, ill-reas, 240 Reas, Exchange at 
58. 4d. per Mill-rea ; mw much Sterling Money does it amount 
| to? "I 


e To > 
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In France they keep their Accompts in Livres, sols, and denien, 1 
and exchange by the Crown or Ecu of 3 Livres. = 
12 Deniers make 1 Sol. 
20 Sols — — 1 Livre, 
3 Livres — — 1 Crown or Ecu. 


A Bill of is remitted to Lyons by a Wen! in 
Newcaltle ; how much French * will he ts. Exchange at 
32 d d. per French Crown . 
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EX CHANGE. - yy 


Tn Holland, Flanders, and the Low Countries, ſome keep their 

KAccompts in Guilders, Stivers, and Penningens; and others in 
of EE Pounds, Schillings, and Pence Flemiſh, and exchange with us for 
"3 our Pound. — 
* 16 Penningens make 1 Ros 
Int _ 20 Stivers *— — 1 Guilder, 

6 Stivers — — — 1 Schilling, 

6 Guilders — — 1 Pound Flemiſh, 


1 A Bill of Exchange is remited f:om Amſterdam to London of 
L | Guilders, Exchange at 368. 8d. Flemiſh, for 11, 
FX Sterling ; how much Engliſh Money will it amount to ? 


At Leghorn and Genoa they keep their 1 in Piaſtres or 
Pezzos, Soldi and Denari ; and Exchange with Eagan, by the 
faid Pialtre or Pizzo for Pence and Parts. 


12 Denari make a Soidi. 
20 Soldi a Piaſtre or Pizzo. 


A Merchant at Leghorn ſent over Goods to England to the 
Amount of Piaſtres, Exchange at 53 x per Piaſtre: How- 
much Money has he due | in England? 


NB 
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ALLIGATION MEDIAL. 
This Rule teacheth us to find the mean Price of any Mixture, 
when we know the Quantities and Prices of the ſeveral Parts 
which compoſe it. 
R U I., E. 
As the Sum of the Quantities, 
Is to their total Value 


So is any Part of the Compound, 
To: its mean Price. 


E X AM T IL. E 8. 


A certain Perſon would mix ſixty Gallons of White Wine at 5s, Þ 


69. per Gallon, with fifty Gallons of Malaga at 7 8. 6d. pet Gal- 
Jon, and forty Gallons of Madeira at 8s. 9d. per Gallon, I de- 
mand what a Gallon of this Mixture 1 is worth ? 


| 0 5:25 th . 
60 Gallons of White Wine — — at 5 6 is 16 10 
50 Gallons of Malaga — — — 76 — 1? 15 
40 Gallons of Madeira — — — — 89 — 17 10 


Total Value L. 52 15 
ET „F opey | 

Then if 1590——52 15——1 

20 | 


150 Whole Meaſure, 


150) 1055 (78, 14, the FASO s 
1050 


INSTRUCTION: 
To ſolve this Queſtion, and others of like Nature i in Alligation 


Medial, firſt add together the given Quantities, and alſo their 
Values; then {tate your Queſtion as directed in the Rule above; 


and proceedin g by the Rule of Three Direct, you will find the mean 


Price. 
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ALLIGATION MEDIAL. 99 


Buſhel, and Buſhels of Barley at 4s. 9 d. per Bulhel, and 
Buſhels of Rye at 4. per Buſhel, and Buſhels 


of Oats at 28. per Buſhel, 1 demand the Price of 2 Buſhel of this 
Mixture? | 


5 "= 
7 © 457 
3 — 

ee 

D ee 


AS of 


Its 


A Merchant having four Sorts of Tea, would mix Ib, at 
78. per Ib. with Ib. at 98. per Ib, and Ib, at 
128. per lb. and at 15 8. per lb. I —_— the Price ot 
a Pound of this Mixture? 
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ALLI- 


A Farmer would mix Buſhels of Wheat at 6 51 64. per 


againſt them, I then link the ſeveral Kates ſo, as that one may be 


ALLIGATION ALTERNATE. 


This Sort of Alligation is io be conſidered under three Varieties, | 


VARIETY: I. 


In this Variety the whole is io linking the Extremes truly o. 
gether, and taking the Difference berwixt them and the mean; 
which Differences are the Quantities ſought. 1 | 


E * AM r 1 R 6. 
A Grocer would mix Sugars, ſome at 8 d. per Ib. ſome at 9, 


ſome at 11d. and ſome at 18. per lb. ſo as to ſell the Compouud 1 3 
ai 10d, per lb. What Quantity of each mult he take? | 


Or thus, 
4 BL a” DOT OS 
C—1-— 2a 8 e — 1 at 8 x 
9=—1j—TLat: 96 fe. 39 2 at 9 | 
Lg 7 85 — lat 11 Aul.. 10 11—|-i—2at 110 Aal 
112—1—2 at 12 12 — 


— 1A 12" 


INSTRUCTION. 


The Prices of the Simples being placed one over the other 
in their due Order, and the propounded Price of the Compoſition 


greater than the Mean, or Price of the Compound propoſed, and 
the other leſs ; then take the Difference betwixt each Extreme and 
the mean Price, placing it againſt its oppoſite Yoke-fellow ; and 
theſe Differences are the Quantities ſought at their reſpective ' RF 

Rates. . | . i 
Note, Queſtions in this Rule admit of great Variety of Anſwers, 
yet all true, which ariſe from as many different Ways of linking 
the ſeveral Rates together, as may be ſcen in the firſt Example. 


ALLIGATION ALTERNATE. 101 


30 A Farmer hath ſeyeral Sorts of Wheat, one Sort at 2 58, per 
So A Load, another Sort at 218. another at 18s, and another at 168. 


E. the Mixture worth per Load ? 


eties, | 


y 60 | 


0 J. 


ound | 


| | I A Merchant hath ſeveral Sorts of Goods, viz, one Sort at Is, 
10 d. per Ib. another at 18. 6d. a third at 15 d. and a fourth at 
s. per Ib. how much of each Sort muſt he take, that he may (ell 

Anl. a Pound for 8. 
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[ 1d efire to know what Quantity of each Sort he muſt take to make 


1 
wal 


1:2 ALLIGATION ALTERNATE: 
VARIETY II. 


In this Variety we have the Price of all the Simples with one 


* 


given Quantity, to find the ſeveral 
tion to the Quantity given. 


uantities of the reſt, in Propor · 


A Grocer would with 40 lb. of Tea, at 125. per Ib. mix it with 


Tea at 7s. perlb. and Tea at 5 8. per Ib. ſo as to ſell the whole 


at per Ib. How much of the two laſt Sorts much he take 
to add to the other? ; 8 | 1 


INSTRUCTION. 


Take the Differences between each Price and the mean Rate, 
and place them as in the fir{t Variety; then the ſeveral Quantities 
to be mingled with the given Quantity may be found by the fol- 
lowing Proportion: As the Difference ſtanding oppoſite the ficlt 
Branch, is to the reſt of the Differences ſeverally ; ſo is the Quan- 
tity given, to the ſeveral Quantities required, 1 


ALLIGATION ALTERNATE. 103 


A Farmer would mix twenty Buſkels of Oats at 16 d. per Buſhel, 
with Batley at 28. 8 d. with Rye at 3s. 6 d. and with Wheat at 
48. 6d. per Buſhel : The Queltion is, How much Barley, Rye, 
and Wheat mult be added to the twenty Buſhels of Oats, that it 
may bear the Price of per Buſhel ? 
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14 ALLIGATION ALTERNATE. 
>: VARIETY tt, 


In this laſt Variety the Prices of the ſeveral Things are given 
with the mean Rate, to find how much of each Sort muſt be taken 


to make up the Quantity propounded. | 


EX A M r L. E. 


A Tobacconiſt having four Sorts of Tobacco, viz, at 18, per 
b. at 15 d. per Ib. at 20d. per lb. and at 25, per Ib. and he would 


have a Compoſition of an Cwt. worth per Ib. 1 demand 


BOW much of each Sort he mult have? 


INSTRUCTION, 


Aſter the Work of the firſt Variety is perform'd, to find the 
Qaantity of each ſimple to make the whole Compolition, you are 
to obſerve this general Rule: As the Sum of the Differences, is 0 


the whole Quantity of the given Compound; ſo is each particular 


Difference, to its particular Quantity ſought, 31 


DL 
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Per 


VULGAR FRACTIONS. 


A Fraction, or broken Number, ſignifies the Part or Parts of a 
Whole Ntimber, and is expreſſed by two Numbers with a Line 
drawn betwixt them | 


2 Numerator. 
Thus — 5 
3 Denominator, 


The Number below the Line, called the Denominator, ſhews 
into how many Parts a Whole is divided; and the Number a- 
bove the Line, called the Numerator, ſhews how many of theſe 
Parts the Fraction contains, Ys 


There are three Sorts of Vulgar Fractions, viz. 
A proper Fraction ; 
An improper Fraction f. 
A Compound Fraction 2. of 2, Kc. 


| Alſo a mixt Number, compoſed of a whole Number and a 
Fraction thus 8 4. | 


As Addition and Subtradion of Vulgar Fractions cannot well 
be performed without the Knowledge of Reduction, we ſhall firſt 
begin with it. | | 


| Note, The following Marks muſt be taken Notice of, and ſig- 
niſy, VIZ. X more, or Addition ;—lefs, or Subtraction; X multiply, 
or Multiplication ; +— divide, or Diviſion ; = equal to, or Equa- 
lity; : is to, or Proportion; :: ſo is. 9955 
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TION of VULGAR FRACTIONS, 
May be conſidered under nine Heads, or Caſes, as follow: 


1. 


To reduce Fractions of divers Denominations into one of the 


ſame Value ; multiply each Numerator into all the Denominators, 


except its own, for a new Numerator, and all the Denominators 
together tor a common Denominator. | 


EX 1 h N L 1 5. 


Reduce 3, 
4 * 6 * 
3 X G XN 
F 
1 
FF 
The . — 
192 192 
Reduce 
Reduce 


5, and ? to a common Denominator. 


192 common Denom. 
144 1(t Numer, 


ii 
D 
O 


2d ditto, 
48 za ditto, 
48 
192 
to a common Denominator. 
to a common Denominator. 
Te 


1 5 as PIE 
3 E CORTE bs = 
S n 27 Re TIT 


for is the common Meaſure ; by which divide both Parts of the 


Fraction ſought. _ l | 
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| | | 8 
Fo reduce a Faction to its loweſt Terms, equivalent to a 
FraQion given; divide the preater Term of the given Fraction 1 
by the leſſer, and then proceed, continually dividing the laſt Di- 1 
viſor by the lalt Remainder till nothing remains: The laſt Divi- 
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given Fraction, and the Quotients are the loweſt Terms of the 
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. 
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Reduce 5 to its lowelt Terms. 


| i 
6098401 | 9 
60 12.) 97 (5 Anſwer. | 
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Reduce to its lowelt Terms, 1 


Reduce to its lowell Terme 
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III. 

To reduce a mixt Number into an improper Fration ; multiply 
the whole Number by the Denominator, and to that Produd 20 
the Numerator; which Sum ſet over the former e 
ſkews the improper Fraction required. 


Reduce 8 3 to an improper Fradion. 


8 
3 


— — — 


2 
3 Numer. add. 


——— — 


| 43 | 
| The Anſwer, 4: 


5 


1 Reduce to an improper Fraction. 
'Y ö ö $7 a F 7 1 


10 an improper Fraction. 


to an improper F raclio. 


VULGAR FRACTIONS. 


IV. * 
To reduce an improner Fraction to a mixt Number, diviqe the 


Numerator by the Denominator, and ſet the Remainder over the | 
Denominator. 


109 


Reduce 2 to a mixt Number. | 4 
79 72 ( 33 the Anſwve 


: 9 
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3 Rem. 


Reduce 0 a mixt Numb ft. 4 i 1 
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Reduce tc a mixt Number, 
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. 4 on 


Reduce 


{a mixed Number. 
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, 
To reduce a compound Fraction to a ſingle one, multiply all 
ine Numerators for a new Numerator, andiall the Denominatars 


for a new Denominator, 


Reduce 4 of 5 of ; to a ſingle Fraction. 


3 $- 
5 6 
15 30 
3 4 
45 Num. 120 Denom, 


The Anſwer 42 


Reduce 2 of 3 of s to a ſingle Fraction. 


Reduce 1 of | of to a üngle Fraction, 


Reduce f of of of to a lingle Fraction. 


To 


VULGAR FRACTIONS. fit 


VI, 
To reduce a Fraction of one Denomination to the Ftraction of 
another, retaining (till the ſame Value, 1 
When the Fraction is brought from a leſſer to a greater Deno- 
mination, make it a compound Fraction, by comparing it with the 
ſeveral Denominations between it and that which you would reduce 
it to; then reduce the compound Fraction to a ſingle one, 


Reduce; of a Penny to the Fraction of a Pound. 
5 of 3; of 25 = 118 the Anſwer. 


3 


1920 Denom. 


Reduce of a Penny wt. to the Fraction of Ib, Troy. 


Reduce of an Ounce to the Fraction of Cwt. 


INSTRUCTION. 


In this Caſe, 5 of a Penny, being to be reduced to the Fraftion 


of a Pound, I firſt conſider that a Penny, is d of a Shilling, and 


a Shilling is of a Pound; therefore I make a Compound Ftac- 
tion of it, by ſaying 3 of 4; of 38 of a Pound, which, reduced 
to a ſimple one, equals 1918, as above; and ſo with any other, 
whether of Money, Weights, or Meaſures, regard being bad to the 
ſeveral Denominations between the Species given and that re- 
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VII. 
hen a F ten 1 is brought from a preater to a leſſer Denomi- 
nation; multiply the given Number, by the Parts of the Deno- 
minations between it, and that which you would reduce it to fot 
a new Numerator, and place it over the given Denominatot. 


Reduce 3 of a Pound to the FraQtion of a Penny, 
+ 4 8-3 at 12 — 722 the Anſwer; 


3 
20 


- 


60 
12 


8 
Reduce of a-Pound Troy to the Fraction of a Penny ut. 


Reduce ofa Tun to the Fraction of a Stove, 


INSTREUCTEFON, | 
This is but the Reverſe of the former Caſe, Care muſt be ta- 
Ken that the Terms run in the deſcending Manner, viz. that all 
the Denomioations, between the given one, and that to which you 
want to deſcend, be made Numerators ; then proceed as in 
Compound Fractions for the Anſwer, which will always be of 
the Denomination required in the Queſtion, 


To 
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To find the Value of any Fraction in the known Parts of an | 
multiply the Numerator by the Number of known Parts 1 
d in the integer, and divide the Product by the Denomi- 


Integer, 


containe 


VIII. 


nator, the Quotient is the Anſwer. 


What is the Value of 4 of a Pound Sterling ? 


What is the Value of 


What is the Value of 


3 
2 


O 


f 


8 ) 60 (15 s. the Anſwer. 


of a Pound Troy? 


of a Pound Avoirdupois ? 


| ftNXSTRUCTION. 
Here nothing more is neceſſary than what was obſerved in the 


2 * * W 
» * 1 . 
4 = * 
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lalt Caſe ; only the Numerator, as Increaſed by the Paits of the 
Integer, muſt be divided by the old Denominator, and the Quotient 
thence arifing will be the Anſwer in the Species of the Parts of 
the Integer; as twenty Parts of a ound being here uſed, the 


Anſwer is in Parts of one Twentieth, or Shillings. 
When there happens to be a Remainder, proceed 
rior Denominations as in whole Numbers 

minator, or old Diviſor, for cach Species, 


for the infe- 
7 dividing by the Deng- 


Ha- s 
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IX, 


Having a Sum or Quantity given to reduce it to a Fraction of a 


greater Denomination reduce the Sum or Quantity given to ihe 


lowelt Name mentioned for a Numerator ; and alto the integral | 


Part into the ſame Name for a Denominator, 
Reduce 78. 6d. to the Fraction of a Pound Sterling. 


7s. 6d. = 22,4. or 31. the Anſwer, 


Reduce oz. drs, to the Fraction of a Pound 
Avoirdupois, : | 
Reduce hd. galls, of Wine to the Fraction 


of a Tun. 


* 


| INS TRUGTION. | 
This varies but little ſrom Caſe 6th; and if Care be taken to 


reduce the Shillings and Pence all into Pence, or Shillings, Pence, 


and Farthings all into Farthings, and under the Number of the 
Pence or Farthings reſpectively, if the Pence or Farthings in a 
Pound be placed, the Work is done; only as the Fraction thence 
ariſing will be pretty large, it ought to be reduced to its loweſt 
Terms; ſo in Weights and Meaſures, Regard being had to the 
different Denominations. L 

Note, To reduce a Fraction to its loweſt Terms, ſee Caſe 24, 
or proceed thus: Divide the Numerator and Denominator by 
any Number that will divide them both without a Remainder, and 
_ thoſe Products again by any Number that will divide both equal- 
ly, and fo on till you can get no Number te reduce them lower. 
The two laſt Products, placed fraction-wiſe, ſtill retain the fame 
Value of the Fradtion given. | 1 b 


1 * 


Fo 
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ADDITION VULGAR FRACTIONS. 


What has been done in Reduction of Fractions, was chiefly 
to prepare Fractions of different Denominations to be added or 
ſubtracted as required : For if they be compound Fractions, they 
muſt be reduced to ſingle oncs; if of different Denominations, 
they muſt be brought into one Denomination, before they can be 
added or ſubtracted, _ | | 5 

e KE. 


Reduce your Fractions to a common Denominator, (if they are 


not already ſo) and add all the Numerators together, their Sum 


will be a new Numerator, under which ſubſcribe the common 
Denominator. | | | 


7777. SE: 5: 
Add 3, 18, and 3, together? 


3 X 10 Xx 16 = 1220 the common Denominator. 
| To find the Numerator, ſay, 
3 X lO * 16 = 480 iſt Numerator. 
I X-$8X16= 123: 2d ditto. 
FX-10. & -8 =: 400 3d ditto, 


1003 Sum of the Numerators, 
1008 
Anſwer 1223 


2 
— 
8 


, Which may be 
reduced to {3 | 


| INS TRI CTEFEDO N, 

Addition and Subtraction being the molt difficult Parts in Vul- 
par Fractions, eſpecially as thoſe Operations cannot be perform'd 
till all the Fractions given are reduced to 3 common Denomina— 
tor, great Care muſt be taken that this he done before the Nume— 
rators be added or ſubtracted, — After which, as this Operation will 


often occaſion large Numbers, you mult reduce them 3s bow as 


may be, eſpecially when you have Occaſion to mpltiply or divide 


by them, which will fave much Trouble, and the Aniwer thence 
ariſing be fall as exact. | 185 os | 
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—_ together. 


n 
ſe 
- L 
together, 
together. 
together. 


SUB- 
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SUBTRACTION of VULGAR FRACTIONS, bl 


When you have reduced the given Fractions to 2 common De- 
nominator by the foregoing Rules of Reduction, ſubtraR the leſs 
ſer Numerator from the greater, and place it over the common 
Penominator. | SOS | 

EX A M T L . 


From : take 4. 


1 —54= 7% and fz, then 2 — 6 4 or ; the Anſwer, 


From take 


From 


From 
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MULTIPLICATION of VULGAR TRAOTIONS. 


Multiply the Numerators together for a new Numerator, and 


the Denominators together for a new Denominator; which Nu- ol 
merator ſet over the Denominator, is the Product fought — th 


_ Multiply 3 by 4. 
| + +3 ;: the Anſwer, 


Multiply by 
Multiply by 
1 


vb 


* 


Maliiply N 
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DIVISION f VULGAR FRACTIONS. 


' Multiply the Numerator of the Dividend by the Denominator 
of the Diviſor, for a new Numerator; and the Denominator of 
the Dividend and Numerator of the Diviſior together for a new 
Denominator. | | 4 

Divide & by 5. „ 
is the Anſwer. 


LEE 
Divide by 
Divide by 
a 
Divide by s 


INS-T-R U C-'T-1 ON. 


Obſerve to place the Diviſor before the Dividend in the Opera- 
tion, and further Directions will be needleſs, as the Parts of the 
Fraction of the Dividend do not change Place by the Operation, 
1. e. if the Numerator be uſed, it produces a new Numerator in 
the Quotient, &c. | = h 85 


— — xp 
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The RULE OF THREE DIRECT jn VULGAR FRACTIONS, 


Prepare the Numbers by Reduction, and then work as in whole 
Numbers; multiply the ſecond and third Fractions together; 
divide the Product by the firſt Fraction; and the Quotient is the 
Anſwer. | VVV e 
22 EX A MNPF-L LS 
If J of a Yard coſt 7 l. what will 15 Yards coſt ? 
| 7. I. : To | 


2 X42 =24 Then 3 ++ 2+ = 122 the Anſwer, 
The Value of which will be 11. 2s. 149, 
Noe, of an Ell coſt 2 of a Pound, what will of 
_ anEllcoſt? 1 5 5 
® 


ns INSTRUCTION. on 
The ſame Care muſt be taken that the Terms ſtand in due Or- 
der, and that the firſt and third be of one Species, as in the 
Rule of Three in whole Numbers. The ſecond Term ſhould al- 
ways be kept in as high a Denomination as given in the Queſtion, 
in order to ſhorten the Work. The fourth Term will be always 
of the ſame Species with the ſecond Term; and the Value of it 
is found by dividing the Numerator by the Denominator for the 
Integers, and ptocceding for the inferior Denominations, as in 
whole Numbers, 1 1 


Ya 


VULGAR FRACTIONS, 


412 1131 Yards of Cloth colt what will 
Yard colt? | 


er; 


the 


Pieces? 


cf 


How many Yards of Velvet can I have for 
Rate of pet Yard? 


f N 9 
4 Jo 


121 


A Mercer bought 5 Pieces and + of Silk, each Piece containing 
Yards, at per Yard : What coſt the 5 
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Inverſe Rule of Three in Whole Numbers. 
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The INVERSE RULE of THREE in VULGAR FRACTIONS. 
If 9 Men can finiſh a Piece of Work in 30 3 Days - In how 
many Days will 15 Men be in doing the fame? 


2 * 9 = 3'L 


Then P +53 = ; the Anſ. or 18 Days and 4 


If for the Matting of a Room there be uſed Yards of 
Yard-broad ; how many Yards will it require of broad? 


INSTRUGTION. 


Here it may be worth obſerving, that the 1ſt and 3d Terms, de- 


ing whole Numbers, are made improper Frections, by placing 
Units under them, which muſt always be done in working with 
whole Numbers fraction-wiſe; and that mixt Numbers, as 3%; 
above, mult always be reduced to improper Fractions, b*fore y0u 
can go on with the Operation; then proceed according to the 


The 
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| The DOUBLE RULE of THREE in VULGAR FRACTIONS. 


If 75 Labonrers earn 731. in 30 Days; how much will 18 La- 


If the Carriage of 


bourers earn in 6 Weeks ? 


Miles? 
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Ct. coſt me 


Miles; how much will the Carriage of 
for 18 
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Tons colt me 
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DECIMAL FRACTIONS. || 


A Decimal Fraction ſuppoſes the Integer to be divided into 10, 
TOO, 1000 Parts, &c. without End, and is diſtinguiſhed by a 
Point or Comma * iced before it thus „5 ſtands for 10,525 for 


158.— 785 for 188885 &c. | 


NOTATION# DECIMALS. 
As in whole Numbers their Value increafts in a tenfold Pro- 
portion towards the Left-hand from the Units Place; ſo the 
Valve of Decimals decreales | in the ſame Proportion (Wands the 


* viz. 
| 5 Integers. EE Five Tenth Parts of an Integer, 
50, Og Five Hundred Parts. 
500, o8 Five Thouſand Parts. 
5OOO , 0005 Five Ten Thouſand Parts. 


$OOOO , 00005 Five Hundred Thouſand Parts. 


N. B. A Cocker, or Cyphers, placed on the Right-hand of 4 
Decimal, neither r increnles or decreaſes its Value, | 5 


=. 
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REDUCTION ef DECIMALS. 


Reduction of Decimals may be conſidered under three Heads, viz, 


To reduce a Vulgar FraQtion to a Decimal, add a competent 
Number of Cyphers to the Numerator, and divide by the Deng» 


minator; the Quotient is the Decimal Fradtion required, 


What Decimal Parts are equal to 3? | 
ER 8) 5,000 ( ,625 the Anſwer, 
48 


28 
16 

8 
40 


— — 
2 


Reduce | to a Decimal, 


Reduce | of to a Decimal, 


2 INSTRUCTION. | 
Tf it ſhould happen to be an improper Fraction that is to be re- 
duced to a Decimal; in that Caſe, there will ariſe ſome whole 
Numbers in the Quotient, To know the Value of the Quotient 
Figures, ſee Diviſion, r 1 
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3 1 mY 
To find the Valne of a Decimal in the known Parts of an 


Integer, multiply the given Decimal by the common Parts of the 
Integer, and cut off as many Figures from the Product, as there 


are Decimals given. | 
What is the Value of ,625 of a Pound Sterling ? 
| 20 | 
12,590 
12 
— 128. 6d. the Anſyer, 
6,000 . | 
| What is the Value of ola Yard? 
| What is the Value of ß of a Hogſhead of Wine ? 
| | 2 9 
5 What is the Value of ola Lear? 


=: INSTRUCTION. 


i | Here no more Directions ſeems neceſſary than to proceed as 
1 in Reduction of whole Numbers, ſave that juſt as many Figures as 
the Number of Places of Decimals given be mark'd off in each 
Product to the Right-hand, before you proceed to a lower Deno- 
'} mination. The Figures left on the Left-hand, or cut off, are 
| whole Numbers of each Species. _ 
| 

| 


mit 


: 


| : 4 3 KS | 
To reduce Shillings, Pence, and Farthings, or any other Deno- 
mination, to a Decimal, 
Reduce 58. 4 d. to the Decimal of a Pound. 


In a Pound 240 d.) 64, ooo d. ( ,2666 the Anſwer, 


480 

1606 

1440 

188 

1440 

160 
Reduce | Inches to the Decimal of a Yard. 
Reduce Perches to the Decimal of an Acre. 
Reduce Callons of Wine to the Decimal of & 

Hoglhead, 1 95 1 


ff IVETION;-.: 
In this Caſe, the Sum given muſt be reduced into the loweſt 
Denomination mentioned, and under it place the Number of the 


_ Species contained in the Demand in the Queltion, which re- 
neces 


Caſe, 


A D. 
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it to a Vnlgar Fraction, and then proceed as in the, former 


_— 
——— 005 2040 Hy — — — 


91 
5 
| 
1 
1 
1 
1 


123 DECIMAL FRACTIONS. 
bunnnaunndeununngnaunguntzung 
e ADDITION F DECIMAL S. 
Addition and Subſtraction of Decimals ate perform'd the ſame 
Way as Integers, keeping all your Decimal Points directly below 


each other. | | 
EXAMPLES in ADDITION. 


Nor, Ne 2. f Ne 3. 
2,65 24,8 485,031 
15125 16,75 v7 06,131 
n 17,181 143,04 
25,416 r - 53,5173 
257 | 175121 28, 0:3 2 
22 1 2 14518 8,24 
1154391 | 8 
275473 704,12 „„ 
36,25 ($4149. 020; 
9,23 26,426 17,23 
138,36 149,17 26,23 
87,189 26,17 4 0, 8-*. 
243,28 137538 18,346 
38,9 -4:9:3.4 8527 
176,137 587,125 16,1378 


| INSTRUCT ION. 

If in Addition and Subtraction Care be taken to place the De. 
cimals properly, i.e, Tens under Tens, &c. to the Right-hand, 
you have only to proceed as in whole Numbers, obſerving always 
to cut off jult as many Decimals, in the Total, or Difference, 23 
are in the longeſt Line of your Queſtion, as in Ex. 1, above, there 
being four Decimais in the third Line, four muſt be mark'd off 

in the Total. 6 . | 
8 U- 


#8 


T: 


Re 


— — — 47 > n *. 


— 


„ 
We. on 
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eee ftr c tr rere 
SUBTRACTION f DECIMALS. 


From 48,461 721,200 138,128 7 
F Take 9,12 48,143 37508 3 
Reſt GER 85 ab 54 
Proof - 15 5 155 
From 2076,12 39,5 217,3762 
Take 48,144 75876 96, oO 087 
Reſt 5 ; 5; 
|.” „„ 3 
, 1 576765 
Reſts 5 „ 
Proof 1 5 8 


Nu 


n — ᷣ RS te ry ig rs ARS 7 
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CO Ho On OCR, — bh 
MULTIPLICATION T DECIMALS, 


Multiplication of Decimals is alſo perform'd the ſame Way az 
Multiplication of Integers, only obſerve to make as many Deci- 


mal Parts in the Product as there are in both Multiplicand and 


Multiplier ; but, in caſe your Produ has not ſo many Figures az 
there are decim+1 Places in the Mulriplicand and Multiplier, pre- 
fix Cyphers on the Left-hand of the Product before you fix your 
decimal Point. e 
CCC 

584 276 


Multiply + 3-L 7. 


Multiply 63 
By #3 : By 1 87 | 
1736 
8 
: „08246 
| \altiply | 3757596 Multiplß 45,8763 


— 


— — 


By | By 


—— 


INSTRUCTION. 

In the Example above, after I have wrought the Queſtion 95 
in whole Numbers, I then conlider how many Decimal ] r. 
I have to cut off in the Product, which, by obſerving the Mull 
plicand and Multiplier, I find mult be five: I therefore prefix 3 


Cypher to the Left hand of it, and the Work is done. 5 15 


Arlt ſc 


In I 
firſt Fi 
Operat 
be wro 
Metho 
Queſti 
fures ( 
whole 
Divide 
make 
ing a C 
Comm. 


DECIMAL FRACTIONS, 132 
G N o dN o EE DRE DE DN . 
: DIVISION DECIMALS. 

Diviſion of Decimals differs nothing from Diviſion of Integers, 
only Care muſt be taken to have as many Decimal Places in the 
Quotient, as the Dividend has more than the Diviſor; but if it 
happen there are not ſo many Figures in the Quotient, prefix Cy- 
phers towards the Left-hand : Or, to kaow the Value or Deno- 
minstion of th: Quotient, always ob'ei ve that the firſt Figure in 
the Quotient will be of the lame Name with that Figure in the 
Dividend which ſtands over the Units Place, in the Divifor, when 
frlt fought, = D 2 
| Divide „8746, by 9,6 


9,6 ),2745 ) 5091 
864 


2 
— — 


106 
96 


10 


e 


Pl INSTRUCTION. | 
In Diviſion of Decimals you may either mark the Value of the 
krſt Figures ariſing in the Quotient at firſt, or after the whole 
Operation is done, If you go by the firſt Rule above, it ſhould 
be wrought out; if by the latter, which is thought the better 
Method, you may fix the Value thereof at firſt. As in the above 
Queſtion I find the Diviſor goes nine Times in the firſt three Fi- 
gures of the Dividend; which 9, when multiplied into the 9 the 
whole Number in the Diviſor, I obſerve falls under the 7 in the 
Dividend: Therefore, as that 7 ſtands in the 2d Place of Decimals, 
make the 9 in the Quotient of the ſame Denomination, by plac- 
ing a Cypher before it, and then go on with the Queition as in 
Common Diviſion. ED | 5 
Di- 


132 DECIMAL FRACTIONS. 
Divide DE ,07643825, by 342 


tal 


{ | Divide 15, by 48, 


— 2 — — 


Divide 74,1382 by „1425 


DECIMAL FRACTIONS. 133 
SEPHESDUDIDDBSIES ANN OERSSEDS 
| The SINGLE RULE F THREE DIRECT in DECIMALS. 


This Rule being done the ſame as the Rule of Three before 
taught, both in the Stating and Working necds no Explication, 


EXAMPLES, 
If 1,3 Yard of Cloth colt 137. 9d. what will 48,8 Yards coſt 


94.=,75. EY £7 Yds 
If £ 1, 3: 13:75 :: 48,8 


418,8 
11000 
11000 
350 
 m— IT „„ 
1,3) 671,000 (5 16,15. The Anſwer: Or 25: 16: 14 
i 12 5 a 
27 1,80 
= 1 
80 1 
78 
20 
13 0 
N 
65 
5 


VV „ 

In this Example, 13s. 9 d. the ſecond Term muſt be reduced 
to the Decimal of a Pound, or the 9d. to the Decimal of a 
Shilling, before you can proceed PFraction-wiſe: And ob- 
ſerve, that whatever Species the Fraction of the 2d Term is of, 
the Anſwer will always be of the ſame Species or Denomination 
and the whole Numbers being mark'd off, the reſt of the Figurcs 
are only Parts of that Denomination. 5 NR 
NY ** If 


1344 DECIMAL FRACTIONS, 
If a Hogſhead of Tobacco weighing 4 Cwt. 3 qrs. 161b, colt 


| What will of the ſame coſt? 
What will the Pay of len amount to at 


per Man ? 


How many Pieces of Cambrick, each Piece containing 
Yards Quarters and Nails, may I have for a 
the Rate of 10,8 8. per Vaid. 


ARIT H- 


135 


MRO 
ARITHMETICAL PROGRESSION. 


In Arithmetical Progreſſion, a Series of Numbers is compared. 
with one another, ſo that the Difterence, or common Exceſs among 


them is equal: Thus, 3, 6, 9, 12, 15; or, 30, 27, 24, 21, 
differing from each other by 3, called the common Excets, are 
Numbers in Arithmetical Progreſſion, 

Note, When the Number of Terms are odd, viz. 5. 7, 9, Its 
13, &c. the Double of the Middle Term will always be equal to 
the sum of the firſt and laſt Terms, or to any two equally diſtant 
| from the odd, or middle Term, 


| ; . 
When the Number of places, or Terms, and the common Exceſs, 
are given to ſind ihe laſt Number. 


R L E. 


lee the Number of Places, leſs one, by the Common Ex- 


ceſs, and to that Product add the firſt Term, and that Sum will be 
"Ru to the laſt Number, 


EX AMPLE 


If in ſeven Numbers or Terms, the firſt be 9, and the common. 


= Excefs 13, What will the laſt Number be? 
INST RECT IO: Ne 


To as this, you gte firſt to conſider the Number of Places 


is 7, which, according to the Rule, call 6; then obſerve the com- 


mon Exceſs is 13, which multiplied by 6, produces 78; to which, 


11 you add 9 the firſt Term, you will have 87 for the Anſwer. 


A Traveller ſet ont from Newcaltle, on a Journey for three 
Weeks ; and the firſt Day he went Miles, the next 


the third &c, How many Miles did he go on the laſt Pay? 


—_ 


2 > et En 7 Cd 
” 


i 


n . 


———ͤ K —ũ—ũ— rl Pega WO CG. 


— told 


9 9 
1 
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. 


When the firſt and laſt Terms, called the Extremes, and the 


Number of Terms are given, to find the Sum, or Total of all the 
Terms, 


EAU EE: 
Add the firſt and laſt Terms together, and multiply that Sum 


; by half the Number of Places, or Terms; and the Product is the 


Sum of all the Terms. 
E X A M . 
Soppoſe 9 Dozen of Epps be placed in a ſtreight Line, at a Yard 
Diltance from each other, and the fir{t a Yard from a Baſket ; and 
a Perſon undertakes to gather them into the Baſket ; by bringing 7 


one at a Time : How far will he have gone when he has gather'd 
in the whole ? 


Let enn — 216 
Firſt ditto — 2 
218 


Half Number of . 


872 
1990- 


11772 Yards the Anſ. 
leb; divided by 1760, the Yards i in a Mile will be 6 Miles and 
1 Quarters near)y. 


A Perſon that bought Yards of Cloth, was to pay forthe 


firſt Yard for the ſecond for the third, &c. increaſing 
every Yard : I demand the Price of the whole, 


G E O- 


— 1 
"7% ſd a 


# In this (and Qu: tions of the like k Kind) "the fict and laſt Terme muſt be 
conſidered as double. 


5— 


n 
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GEOMETRICAL PROGRESSION. 


| Geometrical Progreſſion (or Proportion) is when a Series of Num- 
ders differ from one another in a certain Ratio or Proportion, from 
having one common Multiplier, as 2, 4, 8, 16, 32, are Num- 
rd bers in Geometrical Proportion, and Gitter by a double Ratio, as 
2 is the common Multiplier among them, that is, each Number 
is two Times more than the foregoing one. 85 

* Geometrical Progreſſion may be conſidered under two Heads 
2 firſt premiſing, that 5 55 

If three Numbers be in Geometrical Progreſſion, the Product of 
the Extremes is equal to the Square of the mean, or middle Term. 
If four Numbers be in Geometrical Progreſſion, the Product of 
the two Means will be equal to that of the two Extremes. 
he Ratio is found by dividing any one of the Terms by that 
next preceding it. | N | 


CAS "x © 


* Thefirſt Number and the Ratio given to find the laſt Number 
: or Terms; = | : 


R UI. E. 
Z Multiply the firſt Number by the Ratio, and that Product again 
by the Ratio, or common Difference, and go on thus for 5 or 6 
Terms; then multiply any of theſe Places by itſelf, and divide the 


Product thereof by the firſt Number, and that Quotient will be 2 
Term double to the Number you took it from, wanting one Place. 


EXAMPLE. 
A fold his Coat to B, which had juſt 20 Buttons vpon it, for 


1 what the laſt Button would come to by doubling every Button 
with a Farthing; how much would A have to receive? 


Terms 


2 


1338 GEOMETRICAL PROGRESSION, 


= = Bad os es WI. 
Terms — — — — — — — &c, 
TOR: 0-4-8 0-323 04 
Then 64 — 7th Term. 
1 + 1 
256 
384 
| 4096 — the 13th Term, as the 1ſt Term is Unity, 
64 | | 
16384 
24576 
262144 = 19th Term. 


524288 — 20th Term. 
Or, 546/. 25. 8d. the Anſwer, 


INSTRUCTION, 


To ſolve this Queſtion, firſt raiſe a few of the leading Terms; 
then multiply the 7th by itſelf, which produces one doubly diſtant 
ſave one, that is the 13th Term. Now I conſider how I am to 
come at the 20th Term the eaſieſt Way: I therefore multiply the 
13th Term by the 7th again, which produces the 19th ; for any 
Term in the whole Series multiplied by another will produce a 
Term equal to the Sum of thoſe made uſe of ſave one. I then 
multiply the 19th by the 2d, which abating 1, pr :duces the 20th 
as above. bi 8 85 RE | 


CASE 


ad * a 
W 


85 


J. ; 
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„ O&SR 20 
The Ratio, or common Difference, and the laſt Number, being 
given, to find the Sum or Total of all the Terms, 
RULE. 


Multiply the laſt Term, or Number, by the common Difference, 
or Ratio, and from that Product take the firſt Number; then di- 


vide the Remainder by the common Difference, leſs 1, and the 


Quotient is the Sum of all the Series. | 


A cunning Jockey ſold a Horſe to a Gentleman for the Price 


his Shoes would come to at a Farthing for the firſt Nail, and to 
double the Price of each Nail. Now as the Horſe had Nails 
in his Shoes, I demand what his Price would be ? 


INSTRUCTION, 
Here you mult proceed as in the former Caſe to find the A- 


mount of the laſt Term; then as the Ratio is 2, you multiply by 
it, and from that Product deduct 1 the firſt Term; after that, what 

remains is to be divided by the Ratio, leſs 1, which in this Caſe 

is 2, ſo 1 from 2 leaves 1, which as it makes no Difference in di- 


viding or multiplying by Unity, the former Number will be the 
Anſwer to the Queſtion, alt | | | 
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PERMUTATION: or, 


3) OD CHANG KS 


Permutation teaches us to find all the Variations or Changes 
any Number of Things are capable of going through. = 


"ROLE 

Multiply all the Numbers given together, that is, the firſt by 
the ſecond, the ſecond by the third, &c. till you have gone thro' 
all the Numbers, and the lalt Product will be the Variety of Chan- 


_ 
SEL EXAMPLE. 
I demand the Changes that may be rung on Bells, or the 

different Poſitions Perſons may fit at Table? 


SINGLE 


10 


E 


7 - * 0 F 2 R 
- _ er. Is . N * — N * 0 Xs 5 2 L r 
„ 3 C ² ¹·Ä AO 01 8 n ; 0 ee a 
HT ET OY. WTR ? "IEF * 2 RN ; St bp WA ES eee eee See — * e 2 
. = — 7 - n — r 2 0 Funn 2 323 Rv 1 WP 


SINGLE POSTTION:. 


In this Rule we make Uſe of only one fappoſed Number, with 


which (according to the Nature of the Queſtion) we work as if it 


was the true one, and from the Reſult thence ariſing, be it either 
too much, or too little, the true Number may be found by obſerv 
ing the following Proportion, viz. 


As the Total ariſing from the Polition 
Is to the Poſition itſelf, 
So is the given Number 
To the true Number ſought. 
E X A M PL. E. 
A perſon being aſk'd how many Gnineas were in his Purſe, an- 
ſwer'd, if the third, fourth, and fifth of them were added toge- 


| rs they would make 120 Guineas 3 I demand how many he 


had ? 
OTERATILIDON, 
Suppoſe he had 210 
Then + is 70 
| - $235 
5 
Proof 153 2 15 In 16% : 210. 2 3: 120 
—— 120 | 
1 "$506 -- . 
+ 39,3 | 4200 
5 30,64 | YM 
120 Guineas, 0 164,5) 25 200015 3,2 Anſ. 


| Net, See the Inſtruction in the next Page. 


142 SINGLE POSITION. 


Three Perſons, A, B, and C, agree to buy a Ship worth 
and that Bis to pay 40 J. more than 4, and C 50/, more than 
B; I demand how much each will have to pay? 


INSTRUCTION. 


Here I ſuppoſe he had 210 Guineas, and take 4, 4, and 4 of 
that Number, and add together as the Queſtion requires, which 
I find make 1641 Guineas, (the Half is thrown in-a Decimal ,g). 1 
Then I ſay if 164,5 come from 210, what will 120: This Pro- | 
portion I find produces 15 3,2, nearly, which is the Anſwer to the 
Queſtion, | . . | | | 


bo- 


143 
S$S$S SV $35 $345 23:35 $5 33:35 $3: 43:63 $55 25.95.08 
DOUBLE POSITION. 


In Double Poſition, we find the true Numbers ſought by ma- 
king Uſe of two ſuppoſed Numbers, 


R U l. E. 


Having placed the Errors oppoſite to their Suppoſitions, multi- 
ply them croſswiſe, that is, each Suppoſition into the Error of the 
other; and if the Errors are alike, that is, both greater, or both 
leſs than the given Number, take their Difference for æ Diviſor, 

and the Difference of their Products ariſing from the Multiplication 
croſswiſe for a Dividend; but if the Errors are unlike, that is, 

one too much and the other too little, take their Sum for a Divi- 

for, and the Sum of their Products for a Dividend, and the Quo- 
tient t will be the Anlwer. - 


EXAMPLE. 


Three Men would have 100/. divided among them, ſo as the 
ſecond might have twice as much as the firſt, wanting 5, and the 
laſt three times as much wanting 10; I demand the firſt Man's 
Share, and alſo the Share of the other two? 


Iſt e 20 ad Suppoſition I 
2d Man would have 35 Then 2d Man would have 25 
And 3d Man 50 And the 3d Man * 

| 5 105 | 75 
1ſt Suppoſition 20 5 * 
2d ditto 15 —25 | Ha 
Then 3005750 191. 3 t. 4d. the 1ſt Man's Share, 
33 8 2d Man's ditto, 


47 5 o 3d Man's ditto. 


. 100 0 0 Proof, Ze 
| wy 

| INSTRUCT I O N. 
I here «ks Uſe of the Number 20, which I call my firſt Sup- 
poſition, and go on with it as if it was the true Number, accord- 
| | ing 


— — . 


144 DOUBLE POSITION. 
A, B, and C, bought a Quantity of Barley which ceſt J. 


of which A paid a certain Sum: B paid J. more than A, and 
C paid as much as A and B; I demand each Man's Payment of 


the Whole 5 5 | 
| 0 


Three Men, as 4, B, and C, bought a Quantity of Timber for 

J. A fays to B give me half your Money and I will pay for 

it: B ſays to C give me one third of your Money and I will pay 
for it: C ſays to A give me one fourth of your Money and I will 
pay far it: I demand the Sum of Money each had? | | 


ing to the Nature of the Queſtion. It produces 105, which is 5 
too much, or makes an Error +5, Then I try 15 for the next 
Suppoſition, and go on with it as before: It produces only 75. 
I therefore ſay 15—25. Next I place the two Numbers or Sup- 
poſitions, and their Errors, oppoſite to each other, and multiply 
each into the Error of the other, which produces 75 and 500 as 
above. Laſtly, I conſider that as the Errors are unlike, or the one 
too much and the other too little, they are to be added together, 
and alſo the Products of hem, as the Rule directs, which make 30, 
and 575, theſe Sums divided one by the other gives 19/. 34. 4d. 
for the Anſwer, or the firlt Man's Share. The Proof is eaſy. 


EX- 


EXTRACT 
. OF THE 
SOUARE ROOT, 


When any Number is multiplied by itſelf, the Product is called the 
Square of that Number, and the Number itſelf is called the Square 
Root of that Product; ſo that 3 multiplied by 3 gives 9; there- 
fore 9 is the Square of 3, and 3 is the Square Root of 9; allo 36 
is the Square of 6, and 6 is the Square Root of 36, &c, In like 
Manner, every Number ſquar'd and multiplied again by itſelf, pro- 
duces the Cube of that Number ; as may be ſeen in the following 
Table, wherein the Squares and Cubes are placed together, 


A TABLE of SQUARES and CUBES, and their Roots. 


* | _ 
r 
50 11419116 25 | 36 | 49 6481 | 

Cub. 182764125 2163435127221 


To extract the Square Root of any Number, you mult, 


_ ft, Begin at the Unit's Place, and make a Point or Period over 
It, and allo over every ſecond Figure. 8 


2dly, Take the neareſt leſs Square Root of the ſirſt Period to- 
wards the Left-hand, (which may be eaſily found by the forego- 
ing Table) and place it like a Quotient Figure in common Divi- 
on. 5 8 1 | | N 
3dly, Subtract its Square from the ſaid firſt Period, and to the 


Remainder bring down the next Period, or 2 Figures, and call 
that the Reſolvend. / 5 | 


4thly, Double the Root or Quotient Figure, and place it for a 
Diviſor on the Left-hand of the Reſolvend ; and ſeek how often 
* | T | | the | 
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the Diviſor is led in the Reſolvend abating the Unit's 


Place 5 which Figure place in the Quotient, and likewiſe in the U- 
nit's Place of the Diviſor ; then multiply this Diviſor by the laſt 


Figure put in the Quotient, and ſubtra& the Product from the Reſol- 


vend, (as in common Diviſion) and fo proceed to work in like 
Manner for each Period that is in the given Number. 


Note, There muſt be juſt ſo many Figures in the Quotient, and 


fo many Operations, as there are Points in the given Number, 


EXAMPLE I. 


Let 2304 be a Number FO and let the Square Root deres 


be requred ? 


2 304 ( 181 Root required. 
. | 


— — 


83 | og Reſolvend. 
704 Product, 


INS TRUCTTLON. 

* | 

In the F.xample above, I firſt point the given Number as before 
directed, putting a Point upon the Units, and another upon the 
Hundreds; then I ſeek the greateſt ſquare Number in 23, which I 
find to be 16, 4 being the Root thereof; ſo that I place 16 under 
23, the firſt Period, and 4 in the Quotient, then ſubtract 16 from 
23, and there remains 7, to which Remainder I bring down the 
next Period, and place it on the Right-hand, which makes 70; 
for a Reſolvend ; then I double the Quotient 4, and it makes 8, 
which I carry to the Left-hand of the Reſolvend for a Diviſor, and 


ſeek how many Times 8 will go in 70, the Anſwer is 8, which ! 


put in the Quotient, and alſo place it on the Right-hand of the Di- ; 
viſor, which makes it 88; then I multiply 88 by the 8, I put in | 


the Quotient, and the Product is 704; which, ſubtract from the 
Reſolvend, and nothing remains: So that the Work is done, 5 


e Root of 2304 being 48. 


un. What 


lat 


SQUARE ROOT. 10 
II. Extract the Square Root of | 


III. Extract the Square Root of 


As a Remainder will moſtiy happen, you may find its Value by 
annexing Cyphers to it, two at a Time, and io run the Root into 
Decimals as far as you pleaſe, | | | 


When a mixt Number is given, that is, a whole Number and a 
Decimal together, the Decimal Places mult always be made even, 


fo that there may a Point fall upon the Units Place of the whole 
Numbers. 5 | | 


IV. The 
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IV. The Plan of a ſquare Houſe contains . Square 
Feet; I demand how many ſquare Feet are contained in one of 
its Sides? 5 N 


V. Suppotiug the Plan of a Houſe to be exactly ſquare, each 
Side of which contains Peet; 1 demand how many ſquare 
Feet are contained therein ? 7 


To 


SQUARE ROOT, 149 


To extract the Square Root of a Vulgar Fraction, reduce the 
Fraction to its loweſt Term; then find the Root of the Numera- 
tor for a new Numerator, and the Root of the Denominator for a 
new Denominator; but when you cannot extract the Root of the 
Numerator and Denominator, the beſt Way will be to reduce it 
to a Decimal, and then to extract the Square Root thereof, 


EXAMPLES, 
I, What is the Square Root of 


II. What is the Square Root of 


150 
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CU BE KK Q 0: F, 
There are three Dimenſions to be conſidered in a Cube, viz, 
Length, Breadth and Thickneſs, therefore to prepare the given 
Cube for Extraction, begin at the Units Place, and make a Point 
over every third Figure towards the Left Hand, and then proceed 
in the following Manner : 

I. Seek the neareſt Root of your firſt Period, and place it in the 
Quotient, then ſubtra the Cube thereof from the ſaid Period, and 
to the Remainder bring down the next Period for a Refolvend, _ 

II. The Reſolvend is to be divided by 300 Times the Square of 
the Quotient Figure (or Figures) in order to diſcover its Root. 

. III. Multiply the ſaid Diviſor by the laſt Quotient Figure, 
S placing the Product, thence ariſing, under the Reſolvend. —— Next 
| multiply the Square of the Jaſt Quotient Figure, by the former 
N 


Figure (or Figures) in the Quotient, and that Product again by 30, 
which place under the former Sum: Then cube the laſt Quotient 
Figure, and place that Number under the other two. Laſtly, 
add all the three together for the Subtrahend, which ſubtract from 
the Reſolvend, and the Work is done. | 8 
IV. If there be more Periods, proceed in tbe like Manner for 


each. — An Example with the Inſtruction following, will render 
this Rule both clear and eaſy. 


VVV 
Extract the Cube Root of 46656 (36 Root, the Anf. 
| 81 | 


2700) 1 9656 Reſolvend | 


| 16200 Div. mult. by 6. 
3240 $q. of laſt Quo. Fig. &c. 
216 Cube of the laſt Fig. 


19656 | Subtrahend 


E X- 


| 


EXTRACTION OF THE CUBE ROOT. 15x || 


II. What is the Cube Root of 


III. What is the Cube Root of 


IN S$/T-RU-CTH1I-Q:N. 
Aſter pointing the given Number, as before directed, I ſock the 
greateſt Cube Number in 46, the firſt Period, which I find to be 27, 
the Root thereof being 3, this I put in the Quotient, and the 
27 under 46, then ſubtract 27 from 46, and there remains 19, to 
which Remainder I bring down the next Period 656, and annex 
it to 19, which makes 19656 for a Reſolvend. Chen I ſquare 
the Quotient Figure 3, which makes 9, and multiply it by 300, 
which gives 2700 for a Diviſor; then how often 2700 the Divi- 
for in 19656 the Refolvend, I fay 6 Times, which 6 I put io the 
Quotient, and multiplied into the Diviſor produces 16200; next 
I ſquare the laſt quote Figure 6, which gives 36, and multiply it 
by the former quote 3, and by 3o, whict: praduces 3240; then 
the Cube of the laſt quote Figure 6, being 216, I add to the two 


Numbers above, and the Sum of all the three I call the Subtra- 


hend, which is equal to the Reſolvend. 


Note, If the Subtrahend had been greater than the Reſolvend, a 


leſs Figure mult have been taken in the ſecond Place in the Quo- 


tient, 
e IV. What 
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152 EXTRACTION OF THE CUBE, ROOT. 


V. What is the Length, Breadth, and Height of a Wall that 
contains Cube Feet? | 


To 


To extract the Cube Root of a Vulgar Fraction, 


Extract the Cube Root out of the Numerator and Denominator, 
ſor a new Numerator and Denominator. 


EXAMPLES. 
1. What is the Cube Root of 


II. What is the Cube Root of 


* 


8 
8: 
N. 
Fo 
5 
4 
£ 


Note, When a Decimal FraQion is given to be extracted, pro- 
ceed as in whole Numbers, only care mult be taken to prick off as 
many Decimals in the Root as you have Points over the Decimals. 
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' MULTIPLICATION of FEET and INCHES 


COMMON LY CALLED 


CROSS MULTIPLICATION, 
Note, That 


12 Inches 1 Foot. 
12 Parts 1 Inch. 
12 Seconds & make 1 Part. 
12 Thirds 5 1 Second, 
12 Fourihs >. 3. TRirds - 


GENERAL RULE, 
Feet, multiplied by Feet, the Product is Feet. 
Feet, multiplied by Inches, the Product is Inches. 
Feet, multiplied by Parts, the Product is Parts. 
Inches, multiplied by Inches, the Product is Parts. 
Inches, multiplied by Parts, the Product is Seconds, 
Parts, multiplied by ts, the Product is Thirds, | 


| E x AMPLE I. 
Multiply s 8 Feet 6 Inches, by 4 Feet 5 Inches, 
Feet. Inches. Parts. 


* 6 O 

4 5 

34 0. 
3 6 6 
Aan 25-6 £6 


INSTRUCTION I. 


rirſt, I multiply the 6 Inches by 4, ſaying, 4 Times 6 is 24, 
that is 24 Inches, which is exactly 2 Feet; I therefore fer down 
© under the Inches, and carry 2, ſaying 4 Times 8 is 32, and 2 

| | that 


anid_ Ak aww am SS a 


22 28 Ogg 2 


45 
V'IT 
2 
lat 


8 is 40, and 2 that I carry is 42 Inches, which, divided by 12, 
gives 3 Feet 6 Inches, which I ſet down, and add all up together; 


7 Inches mike 28, and f carried, is 29 Inches, or 2 Feet 5 Inches; 
then agsin, 4 multiplied into 13 Feet, make 52, and 2 carried is 


which I ſet down; then I begin with the 5 Parts, and ſay, 5 


MULTIPLICATION OF FEET, &c. 153 
that I carry, is 34, which I ſet under Feet; then * begin 
with 5 Inches, and ſay 5 Times 6 is 30 Parts, which is 2 Inches 


and 6 Parts, (for 3o divided by 12 quotes 2, and 6 remains) 1 
therefore ſet down 6 under Parts, and cairy 2, ſaying 5 Times 


the Product, 37 Feet, 6 Inches, and 6 Parts, is the Anſwer, 


EXAMPLE u. 


Feet, Inches. Parts, 2ds. 3ds. 


Multiply |} ES 4 
wy 4 6 5 
54 S 4 
6 9 8 

5 8 . 

Anſwer 61 8 «a 3 


INSTRUCTION I. 


In this Example, I begin to multiply by the 4 Feet, ſaying 4 
Times 4 Parts make 16 Parts, or 1 Inch 4 Parts; then 4 Times 


54, which I let down, and have done with the Feet. Next I begin 
with the 6 Inches, and ſay, 6 Times 4 Parts make 24 Seconds 1 
or 2 Parts, according to the Kule ; then 6 Times 7 Inches make | N 
42 Parts, and two carried is 44, or 3 Inches 8 Parts; then again, 1 
6 Times 13 is 78, and 3 carried is 81 Inches, or 6 Feet 9 Inches, 


Times 4 Parts make 20; which 20, according to the Rule, is but 
20 Thirds, or 1 Second, 8 Thirds; I therefore ſet down 8 Thirds 
two Removes from the Place of Parts, and go on, ſaying, five 
Times 7 Inches make 35 Seconds, and one I carried is 36 or 3 
Parts, ſetting down a Cy; her in the Second's Place; then I ſay, 5 
Times 13 Feet make 65, and 3 carried is 68 Parts, or 5 Inches 8 
Parts, which I ſet down: And laſtly, I add all up together, and 


: III. Mul- 


the Total is the Anſwer to the Queſtion. 


— . mn 


———— 


1:6 MULTIPLICATION OF FEET, &c. 


| III. Multiply Feet Inches by Fegt 
| Inches, 
1 
| 
[ 
| 
IV. Multiply Feet Inches Parts by 
Feet | Inches Parts. | 


Note, When there are more than 12 Feet in the Multiplier, it 
may do as well to multiply the Feet in the Multiplicand by the Feet 


in the Multiplier, and then take the aliquot Parts for the Inches, &c. 
as may be ſeen in the next Example, 


V. Let 


it 
cet 
cc. 


det 


be a Third; therefore I divide 18 Feet by 3, which gives 6 Feet, 
(not meddling with the 3 Inches, becauſe that was multiplied in- 
to the 4 before); then add all theſe together, and the Sum is 
1758 Feet 1 Inch, the Anſwer. 


Or CROSS MULTIPLICATION: 157 
V. Let 96 Feet 4 Inches be multiplied by 18 Feet 3 Inches, 


Feet, Inches. 


F 4 
I 18 3 

768 

96 
24 I 
6 O 
Abtwer 4728 2 
VI. Multiply Feet Inches by Feet 


Inches, | 


INSTRUCT-T1ON; 


In this Example, becauſe there are more than 12 Feet in the 
Multiplier, I firlt multiply the Feet one by the other, then take the 
aliquot Parts of 3 Inches, which I find to be the fourth of a Foot ; 
therefore I divide 96 Feet 4 Inches by 4, and it gives 24 Feet 
1 Inch; next I take the aliquot Part of 4 Inches, which I find to 


Note, If Parts are given to be multiplied along with Feet and 
Inches, work in every Reſpect in the ſame Manner, only Regard 
mult be had to the Product, which mult be a twelfth Part leſs than 
when you multiply by Inches, | | 

| VIE Mul- 


e ̃è 72 ]ĩ⅛ô7 ͤ . 7˙ w ͤ—wwoödñ7ĩ; 


158 MULTIPLICATION OF FEET, &c: 
VII. Multiply Feet Inches by Feet 
Inches, | 
| 
| 
1 


— 
225 ͤ„ͤł2· . —— > — m 


VIII. Multiply Feet Inches Parts by 
Feet Inches Parts. 


MEN- 


ME NS UR AT ION. 


It may not be amiſs atrer Croſs Multiplication to give an Exam- 
ple in each Sort of Artificers Work, relating to Buildings, and to 
ſhew the different Ways of Meaſuring according to the Cuſtom of 
each Trade, as ſome give the Content in Feet, ſome in Yards, 


Tome in Squares, ſome in Rods, &c. and firſt to begin with 


BRICKLAYERS WORK. 


 Bricklayers commonly meaſure their Work by the Rod Square, 
of 16 Feet and a half, ſo that one Rod in Length, and one in 
Breadth, contain 272,25 ſquare Feet; but for common Practice, 
272 Feet only are ſufficient. Os „„ | 
All Sorts of Brickwork are reduced to the Standard of 14 Bricks 
thick, by the following Rule. 


RuLEt. Moltiply the Number of ſuperficial Feet contained in the 


Wall, by the Number of Half-bricks which it is in Thickneſs ; one 


third Part of that Product ſhail be the Content thereof in Feet, 
when reduced to ſtandard Thickneſs. Then divide by 272, the 
Quotient gives the Square Rods, and the Remainder the Feet, or 
J EE ET. 
| V 

If a Garden Wall be 320 Feet in Length, and 6 Feet 8 Inches 
higb, and 24 Bricks thick, how many Feet of Brick Work are con- 
tained therein? 0 e 15 

. V 

= 420 o Length. 

„ 8 Hetghth, 


4 


43 
Diviſor 3) 10666,66 ( 3555,355 F. The Anſwer in Feet, 


X E X- 


J) T N. 
n . 


If a Brick Wall be Feet about, and Peet high 
and Bricks thick; I demand how many Rods are contain- 
ed therein? 


>= 


N. B. In meaſuring the Gavel, or Peak Ends of Buildings, they 
take half the Height thereof in the Middle to the Level with the 
Side Walls, which multiplied into the whole Breadth of the Wall, 
gives the Content. e | 
5 )))) RR Y-CQC- T-F:0 NN. | 
* Here firlt ſet down the Length of the Wall, and the Height of 
it under, then multiply them together by Croſs Multiplication, as 
before direted. —Next multiply that Product by the 5, the Num- 
ber of Half-bricks, the Thickneſs of the Wall, given : Here it 
muſt be obſerved, that in multiplying by the 5, five Times 4 make 
20, which (in this and the like Caſes, as 12 Inches make a Boot) 
mult be reckoned 1 Foot and 8, therefore 8 is ſet down under In- 
ches, and 1 carried to the Feet, which being alſo multiplied by 5, 
produce 10665, and 1 carried 1066. Now the 8 Inches being 10 
be reckoned 2-thirds of a Foot, is thrown into a Decimal before 
the Feet is divided by 3, fo that the Feet will ſtand thus, viz. 
10666,666, which divided by 3 quote 3555,555, and that Sum again 
divided by 272, rejecting the Decimal, gives 13 Rods, 19 Feet, 
Which with the Value of „555 of a Foot before rejected, gives 13 
Rods, 19 Feet, and 79 Inches for the Anſwer. . 
Note, When Feet and Inches ate to be multiplied or divided by 
Numbers of different Denominations with themfelves, it will be 
found the better Way to throw the Inches into Decimals at firſt, 
than to proceed by Croſs Multiplication, 5 


or 


the Y ard as Plaiſtering, 


MENSURATION. 161 


OF PLAISTERERS WORK. 


Plaiſtering, Rendering and Cieling, are all meaſured by the Square 
Yard, ſo that when a Room is plaiſtered or rendered, take its Com- 
pals in the Inſide, Gutting in Chimnies, &c. whark the Work 


comes, and multiply it by the Height, green the Content. : 


* X 4 M-P/L k. 8 
If the Compaſs of a Room be Feet, and its 


Helght _ Feet, how many Square Yards are in it ? 


OF JOINERS WORK. 


Joiners meaſure their Work by the Square Yard ; but in taking 


the Height of any Room where there is a Corniſh about, and 
ſwelling Pannels and Mouldings, they with a String, begin at the 
Top, and girt over all the Mouldings, which will make the Room 


to meaſure much higher than it is; and for meaſuring. about the 
Room they only take it as it is upon the Floor. 


E * AMPLE, 
If a Room of Wainſcot (being girt over the Mouldings) be 


Feet Inches, and the Compaſs thereof 
Feet Inches; how many Square Yards are therein ? 


e That Whitening is Colowing are both meaſured by 


It contain . 


162 MENSURATION, 


OF MASONS WORK, 


Maſons Work is ſometimes meaſured by the ſuperficial Foot, and 


ſometimes by the Foot ſolid, and in ſome Places they mealure their 


W alling by the Rod of 63 Square Feet. 
_ , e E. 
If a Wall be Feet Inches long, and 


Feet Inches high, and Feet Inches thick ; : 
bow many ſolid Feet are contained in the Wall? | 


To Meaſure BOARDS and Flat TIMBER. 


If the Board be regular, the Rule to find the Content in Feet, 


is, to multiply the Length in Inches by the Breadth in Inches, and 


to divide by 1 * to multiply the Length in Feet by the Breadth 
in Inches, and | 


ivide by 12, gives the Anſwer. 


PR RR AMPLE 
4 Board that is Feet Inches long, and 
Feet Inches broad; how many Feet doth 


Note, When a Board is aids at one End than the other, the 
common Way is to add the Breadth of the Ends together, and to taks 


the Half for a mean Breadib, which * into the nd 


gives the Content, 1 


MENSURATION is; 


The Contents of Boards or flit Timber may be readily found by 
the Help of the following Decimal Table, which ſhews the Length 


Hf op Foot in Inches and Parts, at all Breadths from one to 36 
nches. | | 


A Tasrt for Flat Meaſure. Ru1n. Bring the Length into 


In. | Inches I In. | Inches | Inches, and divide by the Number in 
Br. | long. || B, | long | the Table oppoſite to the Breadth in 
| „„ ik 8 4 Og 
I 144 19 7.57 ches. | | 
2 72 || 20. | 7-2 ; 5 
3 | 4 „ | 685] EXAMPLE. 
. . . 
| 470 23 2 If a Plank be 30 Feet long and 18 
6 24. 24 6. Inches broad, how many Feet of Tim- 
7 | 20.57 [| 25 | 5.76 ber are in it? 
8 | x8. 26 | 0.62 30 
9 | 16. 27 7.33 12 
10 | 14.4 28 | 5.14 er 
11 13.09 20 | 4.96 993600 
12 12. 30 4.8 „ | 
13 11.4731 | 4.64 Anſwer 45 Feet. 
14 | 10.28 || 32 $3} 
i5 | 9.6 || 33 | 4-36 
16 | 9. 34 | 4-23 
17 | 8.471} 35 | 4-11 | 
18 | 8. — | 36 | 4. | | 
54A MP-L EE: + - 7 
If a Board be | Inches at one End, and | 
Inches at the other End, and _ Feet long: What is 


the Content ? 


—U— ——— on AR CINE dat os 


£ 


Places by the Square Yard. 


Ia Floor de Peet long, and 
many Squares are in it? 


16 . E NSU RATIO N. 
OF CARPENTERS WORK; 


Carpenters Work, as Flooring, Partitioning and Rooſſing, are 
meaſured by the Square of 100 Square Feet, like Tiling, and in ſome 


| How many Deals Feet long, and 
Will oor a Roam - Feet long, and 


© LT a” Wy £1 


Feet broad, how. 


Inches wide 
Feet wide ? 


MENSURATION. i65 
OF TILING AND SLATING.. 


Tiling is meaſured by the Square of 100 Feet; Slating ſome- 
times by the Yard Square, and ſometimes by the Square Rod of 49 
Square Yards, &c. The Way to meaſure both, is to meaſure along 

the Ridge of the Building, with a Line for the Length, and then 
having a ſmall Weight at one End of a Line, put it over the Ridge, 
and Jet it go down to the Eave, and take the other End to the 
other Eave, ſo have you the Breadth of the Roof; where obſerve, 
that double Meaſure is commonly allowed for Hyps, Vallies, 
Gutters, &c. In Tiling it is uſual to allow double Meafure at the 
Faves, ſo much as the Projedture is over the Plate, which is com- 
monly about 18 or 20 Inches, 


VVV LE 
If the Breadth of a Building's Roof with the uſual Allowance at 
the Eaves be Feet, and the Length along the Ridge 
Peet, how many Square Yards, Squares, and Rods, are 
in that Roof? py 


166 MENSURATION. 
OF PAINTERS WOR K. 


| Painters Work is the ſame with oiners, both in taking Dimen- 
ſions and Meaſure,* a ; e 


NP . 


Ita Room be painted, whoſe Height is Feet 
Inches, and Feet Inches about; how many 
* Yards ? 1s | EL 


OF GLAZIERS WORK: © 
e meaſure by the Foot Square, and are more exact in 


taking their Dimenſions, for they frequently take to a Quarter ot 
an Inch; and here take Notice, that all Curv'd-lin'd Windows, as 
Rounds, Ovals, Arches, &c. are meaſured as if they were full 
Square, viz. the greateſt Length and Breadth taken and multiplied 
— on account of Labour and Were of Glaſs. + 


= J)) LE: 

= I there be Panes of Glals eck Feet Inches, 
and Parts high, and Peet Inches, and 

Parts broad; how many ne Feet are contained therein ? 


# Note, That Doors, Window-ſhutters, and all ſuch Works as are 
wrought on both Sides, are called Work and Half-work : In all 
ſuch Caſes find the Content as betore, and then take half that Con- 
tent, and add to itſelf, fo have you the Content of Work and Half. 

Note, That Window- -Lights, Window-Bars, Cements, and 


ſuch like Things, a are done at ſo much per! Piece. 
| | S 0 


MENSURATION. 167 


> \ (7, P 1% era a 5 | 
Oe 3 oy II Ped 
7 O L „N MK: A. 8 U R E. 


To meaſure ſquare Solids, whoſe Baſes are equal, 


The Rule is, multiply the Length, Breadth, and Depth or 


Thickneſs into each other ; and if Inches, divide by 1789, the Doe 
tient \ chm the Content, | 
)) 

A Stone of Feet Inches long, Feet Inches broad, 
Feet Inches deep: I demand how many Feet there are 
contain'd in the {aid Stone? 


To meaſure ſquare Solids, whoſe Baſes are unequal, 
RuLs. Multiply the Areas of the two Baſes together, and to 


the ſquare Root thereof add the two Areas, that Sum multiplied by 


one third of the Heighth, gives the Content, 


But the common Way is to take + the Sum of the two Breadths at 


the Ends for a mean Breadth, and alſo half the Depths at the Ends 
for a mean Depth, which multiplied together gives the mean Area, 
and that multiplied into the Length gives the Content. Some 
take half the Sum of the Breadth and Depth at the Middle of the 

Free for the Side of a mean e 


E X- 


e 


168 NME NSU RATIO N. 


are contained therein ? 


TTV 


Suppoſe a Piece of Timber, the Side of whoſe Square is 


Inches at the greater End, and Inches at the leſſer End, 5 
and Feet long; What is the Content? 
Py * 


To meaſure Round Timber whoſe Baſes are equal. 


The common Way is to take the Circumference of the Tree in 
the Middle, with a String, and then take the fourth Part of that 
Circumference for the Side of a mean Square, which ſquared, and 


multiplied by the Length, gives the Content ; but to be more ex- 
act, multiply the Number ,07958 by the Square of the Circum- 
ference, then multiply that Product by the Length; cut off five 


Figures for the Decimal, and the remaining Figures towards the 


left Hand are the Content. 


T 


95 If a Piece of round Timber be peet Inches 
long, and Inches in Circumference ; how may ſolid Feet 


7 


MENSURATION. 169 
To meaſure Round Timber whoſe Baſes are unequal, as Taper- 


ing Timber, &c. | | 

The Rule is, ſubtract the Diameter of the leſs Baſe from the 

greater, and ſquare the Difference, then add one third thereof to 

the Product of the two Diameters ; that Sum multiplied by 7854 

| wo be the mean Area, whick multiplied into the Length gives the 
Content, | | % ˙¾· SF 


. 
If the Diameter of a Piece of Timber, at one End, be 
Inches, and at the other Inches; the Length thereof be- 
ing Peet; how many Feet of Timber will it contain? 


Note, In meaſuring both ſquare and round Timber, the com- 
mon Way is to take a fourth of the Girt at the Middle of the 
Piece to be meaſured, for the Side of a Square, which multiplied 
by itfelf, and then into the Length of the Piece, gives the Con- ; 
tent in Inches generally, which may be reduced into Feet by di- w 
viding by 1728.—But Tradeſmen generally caſt up the Contents | 
after this Method, by a Sliding-Rule contrived for the Purpoſe, by 
which, if the Length in Feet upon the Slide be ſet to the gauge Point 
12 (as 'tis called) on the Girt Line; then oppoſite to the Girt of 
the Piece the Slide ſhews the Content in Feet and Parts. This 


| Method is conſiderably ſhort of the Truth, and greatly in Favour 
1 | of Purchaſers. 1 | of 


* 


Of SURVEYING: Or, 
LAND MEASURING. 


T7 order to meaſure large Tracts of Land, as Commons, or large 
Incloſures, with any tolerable Degree of Exactneſs, the Survey- 
or ſhould be provided with ſeveral curious and valuable Inſtrn- 
ments, ſuch as a Plain-Tahle with double Sights, a Theodolite, 
ProtraQor, Parallel Ruler, and a Caſe of ſmall Inſtruments, with a 
Scale of equal Parts, good Dividers, Steel Pens, &c. as alſo a good 
Chain. Yet as to ſurvey a {mall Field, or ſo, may be of Service to 
ſome, that miay be performed by the Help of the Chain only. All 
Land is meaſured by a Chain of 4 Rods, or 22 Yards, in Length, 
according to an Act of the 33 of Edward the Firſt, in the Year 
1305, Which ſays, that a ſquare Acre ſhall contain 160 Rods, or 
160 Rods in Length and 1 in Breadth, make an Acre of Land ; or 
which is more eaſy and the common Way, 10 Chains in Length, 
and one Chain in Breadth, make a Statute Acre of Ground, 
The Chain as before obſerved, is 22 Yards in Length, and con- 
| tains juſt 100 Links (each Link being 7,92 Inches, or nearly 8 
Inches.) The Chain is alſo divided into 10 equal Parts at every 
10 Links, by a Mark of Braſs, in order to count the Links 
morereadily in the Meaſurement of ſuch Lines as make a broke Chain 
at the End. Thus it appears, that as 10 Chains in Length and 1 
in Breadth, or 10 in Breadth and 1 in Length, make an Acre, there 
will be juſt 100,000 ſquare Links contained in an Acre; and from 
hence ariſes the molt caſy Rule for caſting up all Surveys, viz. 


» | | GENERAL RU Lr. 

MNoltiply the Chains and Links in Length by the Chains and 
Links in Breadth, and rom the Product cut off five Figures, then 

thoſe Figures to the Left-hand of the Point will be Acres; and the 

five cut off, fir{t multiplied by 4, and then by 40, give the Roods and 

Perches, marking five Figures each Time for Decimals to the Right- 
hand, —And b 
Eq In 
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In Triangles, or Half Squares, obſerve that only half the 
Length of one of the ſhorteſt Sides multiplies by the whole 
Length of the other ſhort Side, (commonly called the Baſe and 
Perpendicular) give the Content thereof; but in all other Reſpects 
proceed as before, | | | 


EXAMPLES 
I. Suppoſe the Figure following, marked A, to be a Field, the 


Length of which is 9 Chains, So Links, and the Breadth 4 Chains; 


how many Acres, Roods and Perches are contained therein? 


DER „ T 1 0 N. 


— ——— Length — 980 | 


Breadth 17 . 440 


——— — — — ALS ** . 3, 08000 
| = Þ 


— — 


27, 20000 


—— — — 


1 Sp. IF 77 1 
INST R UA 1 0 N. | 
To meaſure a regular Field in the above, or like Form, only 


the Dimenſions of the Length and Breadth, or of two Sides there- 
ol, need be taken. = 


II. Suppoſe a Field be in the Form of the following Figure 
ABC; and if from A to B meaſure 19 Chains, 25 Links; 


from A to C, 11 Chains, 40 Links; from C to B, 12 Chains, 


40 Links; and from C to D, 9 Chains, 20 Links; how many 


Acres are contained therein? 


OP E- 
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0 PERATI on 
A B, whole Baſe of both Triangles, 


Length of the Baſe AB 1925 
Half C D, Perpend. to both 460 
115500 

7700 


| Ac. Ro. Per. 5 = 
Anſwer 8 3 16 |  3,42000 


16, 80000 


t The Lines A C, and C B, are here of no Uſe in finding the 
Contents of the Field, yet they are meaſured to come at the Figure 


of the Field with more ExaQneſs ; for in all Triangles of what 


Sort ſoever, if one of the Sides be laid down upon Paper, and the 


Lengths of the other two ſet off from each End of the ſaid Line 
with a Pair of Compaſſes, making a ſmall Arch therewith, the Point 
where the ſaid Arches meet will determine the Form of the Trian- 


ggle.— The Length of ſuch Lines mpy be taken from any Rule of e · 


qual Parts. | 
CCW. 


Here it muſt be conſidered, that as this is a double Triangle 
the Surveyor will be obliged to meaſure a Line from the Point or 
Corner C to cut the Line A B exactly ſquare ; this he may do 
pretty well by bis Eye either at the Corner C, or by laying his 


Pole acroſs the Chain in meaſuring the Line AB. This done, it 


reduces the Figure to two Triangles, the two ſhorteſt Sides of each 
making a ſquare Corner, commonly called a Right Angle. And it 
muſt be oblerved, that all Fields that are not in exadꝭ Squares, ar 
long Squares, mult be reduced into ſuch Triangles befqre the Con- 
rents thereof can be known, except where two Triangles are 
taken together, as in this and the like Caſes, oy 


ul. Admit a Field, or Incloſure to have four unequal Sides like 
the following Figure, called a Trapezium; and ſuppoſe the Line 
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A C, which runs acroſs the whole Field (commonly called a Dia- 
gonal Line) meaſure 2176 Links, and the ſhort Lines Bf and De, 
which fall ſquare upon it, called Perpendiculars, be 1096 and 6843 
how many Acres, &c, are in that Incloſure ? | | 


Whole Diagonal A C 2176 


8 
LS Half B f 548 


HZ | 11,92448 
i S 6 79 * 
_— 3.69792 
N — 
D 2791680 
Whole Diagonal A C 2176 
Half De — 342 
7,4492 
— * 
176768 
30,07 20 
Content of A B C 13 7 
Ditto of A C D 0 


Ditto of the whole Field 19 1 17 The Anſuer. 


eee. | 

Here the Content of each Triangle is found as in the laſt 
Queltion, and then added together to make up the Content of the 
whole Field. If the Field had been more irregular, it muſt have 
been divided into more Triangles, and the Contents of each would 
have been to be caſt up by itſelf, and then added to the reſt. The 


Form of this Field may be obtained by meaſuring only the Diaga- _ 


nal A C, and the two Perpendiculats Bf and De; or having the 
Length of the Diagonal and of the Hedges all meaſured round, 
by proceeding as in the laſt Example for each Triangle, which 
is much the better Way. + 
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| — or large Triangles, as in the former 


5 ation Line. 


| made very round in the Ploughing, 


Lands deing meaſured to too much. 


"OBSERVATIONS. 


1. Ts ſet off any Angle or Corner that may be wanted to lay 
do: \ he Figure of a Field or two: Firlt meaſore a Chain or two 

Way, i. e. along each Hedge or Side of the Angle, and mark 
the Places; then meaſure the Diſtance between thoſe two Places, 


from which the Angle may be V 0) Yee conltructed, a Line being 


* 4 firſt drawn for one of 4 4 Ca hl | 
: 4. Surveyors gerſerall SLE ſe of a Pole of jul 10 Links (or 


4 21 Yards) in Length, which they take in their Hands to meaſure 
= the Off-fets with when the Hedges are crooked or. bend much. 


Thoſe Corners or Bendings are all to be thrown into ſmall Tri- 

angles i in caſting up the Contents. The main Body of the Field 

is meaſured by ſtreight Lines, and thrown generally into Trape- 
Examples, 


3. In taking Off-ſets with the Pole, lay it acroſs the Chain as 
My {quare as poſſible, and obſerve to go in a Gre Line to 


the Place to which it points. 


C be ken to mark down 
n at upon the principal or 


4. In taking Off-ſets, great Care 
the Chains and Links each Off. let! ist 


| N 
To meaſure a Line ireight, all þdſſible Care muſt be taken 


to obſerve always that the Perſon who leads the Chain ſtands di- 


realy in a Line with the Place you want to meaſure to, before he 
be ſuffered to put down a Stick; one ſuch Mark or Stick 


he mvit leave for you to take up at every Chain End, and be ſo 


directed to place it ſtreight in the Line before he goes forward. 


6. In meaſuring acroſs the Ridges Fa 
Chain be pulled pretty {treight at every . to prevent lauch 


7 


Fe 4 In dry Weather, ſome ingenions Farmers and Huſbandmen 
can make a Cord ſupply the Place of a Chain with tolerable Ex- 
actneſs; and in ſuch Caſes they put a Mark upon the Cord at e- 
very ten Links. In wet Weather a Cord will tun up. | 


r on ae 
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